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The illustration 
shows a hypoid 
rear axle housing, 
for a famous 
automobile, with 
specially cored 
lubrication 
possoges. 
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‘BLACK HEART’ 


malleable 


MALLEABLE CASTINGS 


LEY’S MALLEABLE CASTINGS COMPANY LIMITED 
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The men who control this machine have never 

thrilled to the drop of a chequered flag or earned the 

applause of a crowd at an International racing 

event. But they are continuously playing a vital part in 

helping to win International motor races. 

On this 18-5 million ft-lbs capacity Inertia Machine Brake 

Liners are subjected, in terms of kinetic energy, to stresses far 

in excess of anything they would have to endure on any race track. 

To us, research is the chief essential of brake liner manufacture. Mintex leadership, 


in fact, is based upon our policy of solving the braking problems of the future before they arise. 


When high performance counts 


MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON YORKSHIRE 
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ALUMINIUM, BRASS & 
MAGNESIUM ALLOYS 


There isa 
catalogue available which gives full 
details. Write for a copy now. 


HIGH CAPACITY 
Buitt 


DIE CASTING MACHINES 


These new British Built H.P.M. Machines 
operate on the Cold Chamber Injection System, and embody a new 
clamp mechanism and injection unit of advanced design. 


Four sizes of machine are available, ranging from 200 to 800 U.S.A, 
tons clamping capacity, and the availability of many optional extras 
provides maximum flexibility. The clamp and injection ends are 
independently powered, providing for simplicity in operation and 
maintenance. All machines are equipped for automatic or hand 
operation control, with all sequences fully interlocked to comply 
with recognised safety requirements. 


The clamp end of o— design has four tie bars to guide the moving 
platen, the weight of which is supported by the main frame, Full 
die movement is provided and motorized adjustment assists in fast 
set up and daylight control. A feature of the machine is the patented 
self-compensating wedge link device resulting in a powerful action 
in the closed clamp position, at the same time retaining the long 
smooth stroke that has always been a feature of the H.P.M. design. 
Built in hydraulic ejection is standard, and mechanical knock-outs 
are available to suit customers’ requirements. 


The injection end has been designed as a compact self-contained 
unit, including pump, motor, hydraulic manifold and supply tank, 
permitting the use of ‘' non-flam "’ oils at the injection end only, 
if desired. Maximum clearance is provided between the clamp 
ros injection units allowing for the installation of automatic ladling 
evices, 


FACTORED MACHINE TOOL DIVISION FLETCHAMSTEAD HIGHWAY COVENTRY 


Telephone ; Coventry 40351 
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MEEHANITE 


Consistent machinability is a well- No matter what the size of repetition 


known feature of Meehanite repeti- castings you require, from a few 
tion castings. This is achieved ounces upwards, we shall be pleased 
through exceptionally close control to help you. For large castings 


of quality throughout all stages of —up to 20 tons—consult our job- 


their manufacture. bing foundry. 


A Member of the Power-Ga Group sToc KTON-ON-TEES 
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MADE BY THE PIONEERS 
IN PRECISION 
STEFRING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes), 

Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 


range of sizes 


covering every type 
of chassis, on heavy types. 


Larger angular movement. 
Very compact box, 
For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 


BETTER LIVING 


rye BETTER ROADS 
FOR 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 


Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, PHONE, LUTON 
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Yow ll be glad it’s... 


@ GEC, continuous lighting trunking is the ideal system 
for large area fluorescent lighting. 
@ Jnstallation costs are considerably lower than 
equivalent schemes using individually suspended 
units with conduit tubing. 
@ Various types of reflectors are available. Different 
reflectors may be used on the same trunking run, They 
can be positioned anywhere along the trunking and 
may be moved without any additional drilling. 
@ Consult the G.E.C, Lighting Advisory Service through your 
contractor for the most suitable lighting trunking The General Electric Co. Ltd, 
system ~-- with OSRAM tubes, of course, Magnet House, Kingsway, London WC2 
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~Magte paper 


swith power to arrest 


"abrasive pafticies that threaten 
40, damage the working 
parts of the engine. 
"The reputation of your 
Fengines for durability 
“will increase when a 


filter is fitted. 


AUTOMOTIVE PRODUCTS 
“COMPANY LTD., 
“LEAMINGTON SPA, 
WARWICKSHIRE, E 


trode marta Micronic” 


Purolator ‘Micronic’ oil filter is 
made from plastic-impregnated paper 
Gf speciallyecontrolled texture and 
With its vast area is extraordinarily 
erective in Collecting the 
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REGO TRADE MARK 


Undistorted patch 


Contact patch with 
drift angle 


Contact patch, 
parking steering 


MAKING STEERING LIGHTER 


What causes Steering Heaviness? 


To make steering lighter we must know what makes it heavy. It is 
profitable therefore to start off with a study of the various factors which 
determine the effort which the driver has to apply to the steering wheel. 
We may usefully divide this study into a consideration of parking (or 
static) and driving (or dynamic) heaviness. Certain factors will be common 
to both conditions. Let us look at these first. Steering box or gear 
efficiency is a very obvious one; the road wheel effort plus any further 
losses are all multiplied up by the inverse of the efficiency to find what the 
driver must supply. 
Friction in all the ball joints is another loss between the driver and the 
road wheels; so is friction in the idler lever bearings, if any, and more 
especially in the king-pin bearings. 
In parking conditions, however, by far the greatest source of heaviness 
is the actual torque required to turn the road wheel on its contact patch. 
In their paper “The Role of Tyres in Automobile Design and Perform- 
ance’, which was presented at the 1954 F.L.S.1.T.A. Conference in Munich, 
T. French & V. E. Gough give an expression for this parking torque 
which is as follows: 

» W*/2 where T is the torque, » the coefficient 

) of friction between tyre and road, W the 

3 p'/2 load and p the tyre inflation pressure. 
rhe derivation of this formula implies centre-point steering: it seems 
likely that small deviations from this will tend to make the steering 
heavier, since they will increase the radius of most of the contact patch 
about its pivoting point. Experimental results which are available show 
that this parking torque is the highest one which has to be dealt with 
by the steering. 
In normal movement on the road, the caster offset of the king-pin axis 
from the centre of the tyre contact patch implies a torque (positive or 
negative) which in most conditions is smaller than the self-righting 
torque of the tyre while it is developing a cornering force. In addition to 
this self-righting torque of the tyre which has a drift angle, there is a 
further torque due to the different drags of inner and outer wheels, and 
their offsets from the king-pin. While a tyre is drifting to develop cornering 
force, its drag is very considerably increased, partly due to the component 
of the true sideways force on the tyre acting in the direction of motion 
of the tyre, and the loads carried by inner and outer wheels are very 
much different. The drags of inner and outer wheels are also therefore 
very much different, and the difference in drag multiplied by the king-pin 
offset provides a torque which has to be overcome by the driver. 
These are the major effects concerned in causing steering heaviness; 
individual consideration of each is necessary to know how they may be 
reduced, 


Thompson 
Self-adjusting 
STEERING AND SUSPENSION JOINTS 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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our 
own 


A dose of our own medicine has proved a real 
pick-me-up in our Packing Department. It’s a 
home-made static fork lift and the reason it 
works so well is that it incorporates one of our 
own standard Worm Reduction Units. “Doctor” 
Holroyd’s famous Worm Units are made from 
special metals, are rigorously tested, backed by 
50 years’ experience—and available to one and 
all. If you’d like a dose it can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit 
with a stock ratio can be made up, packed and 
despatched to you fairly quickly. Worms, wheels and 
special units made to order take somewhat longer. 
For information on our Worm Units and their appli- 
cations drop us a line at Milnrow, Lancs. We'll be 
glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED 
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MILNROW 


Static fork 
Packing department | 
a Holroyd Standa 


LANCS 


fe used in our 


ncor Porating 
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Reduction Unit, 


TELEPHONE: 


MILNROW 55342 
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Specify Weston Oil Seals 
and‘O' rings at the blue print stage 


And for all types of replacements 


CHARLES WESTON & CO. LTD. 
Irwell Bank Works Douglas Green Pendleton Salford 6 
Telephone Pendleton 2857-8-9, Birmingham. Midland 6952, London: Holborn 0414 


cus 
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BARNESDRIL 


KLEENALL MAGNETIC FILTER 
@ Remove magnetic and non-magnetic 
particles from metal-cutting fluids. 
@ Economical, Automatic Operation. 


@ Rapid, Double cleaning Action. 


@ Controlled removal of non-ferrous 
metal. 


BARNESDRIL 


AUTOMATIC-MAGNETIC. 
COOLANT SEPARATOR | 


@ Permanent ALCOMAX magnets 
ensure infinite life. 


@ Extra long magnetic field over- 
comes viscosity resistance on 
small particles. 


@ Approximately 275 square inches 
of magnetic drum surface in 


There are, of course, applications where one does a 
contact with loaded coolant. 


better job than the other. Since we make them both, 
we're completely impartial. We'd be glad to advise @ Counter rotation of magnetic 
you which is the better solution of your problem. Write — non-metalile 
today and ask for Catalogues describing the many 

Patent Nos. 603083 


types and models available. and 31995/53 
and Patents pending. 


Kleenall Fillers Are Plant Proven On Our Own Production Equipment 
FILTRATION DIVISION 
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VANDERVELL 


BEARINGS & BUSHES 


6 D.C. 970 
6 CYLINDER ENGINE 


VANDERVELL 


The largest producers of bearings and bushes in Europe 
VANDERVELL PRODUCTS LIMITED . WESTERN AVENUE «+ ACTON W3 LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 


QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
V 106 
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Mechanite crankcase casting of 
Biecirio’ 1.500 bop 


Type SVT supercharged dicse! 
as used in 10 diesel 
@ectric locometives recently 
supplied te Queensland (0. 
Railways 


Why ‘ENGLISH ELECTRIC’ use MEEHANITE 
castings for their traction diesels 


“The bedplates, crankcases and cylinder heads of ‘English Electric’ Type SVT Many famous engineering firms have found 4 
diesel engines are all Mechanite castings. These, although subjected to the its homogeneous, close-grained texture, permit 
exceptional stresses of rail traction duty, must be essentially light-weight and yet valuable weight reductions to be made 
g 
possess physical properties better than normally required for ferrous castings. Write for a copy of “ Meehanite in the 4 
, | Cylinder heads must withstand pressures of over 900 pounds per square inch and Service of Industry,” a new 44-page book o 
illustrating many other applications in leading 
all castings must be of a dense, non-porous nature entirely free from blow-holes, industries. 


Cast Can Do it-of “ts 


MEEHANITE 


The Dependable Metal 


HE INTERNATIONAL MEEHANITE METAL COMPANY LIMITED 
EERION HOUSE - 4, DOWNSIDE - EPSOM - SURREY - TEL. EPSOM 3507-9 


MEEHANITE METAL FOUNDRIES 
AT YOUR SERVICE 


C. A. Parsons and Company Led. Newcastie-on-Tyne, 6. Qualcast 
(Baling Park) Led. London, W.5. Richards Foundries Limited, 
Leicester, Southern Foundries Ltd. Waddon, Croydon, Surrey 
Winget Limited. Rocheser, Ashmore, Benson Pease and Co. 
Stockton-on-Tees. The Butterley Company Limited. Ripley, 
Derby Cameron and Roberton Limited. Kirkinulloch 
Carmichael Bros. Limited. Nile Screet, South Shields. Goulds 
Foundries Limited. Cardiff and Newport, Mon. john Harper 
(Meehanite) Limited. Willenhall, G. Hay and Company 
Limited. Glasgow 
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Light weight high ‘Speed cages 
Ultra precision accuracy 
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FIVE TORCHES 
FOR ARGONARC 
WELDING 


British Oxygen can supply a complete range of 


Pencil Torch (fixed head) 


Pencil Torch 


Swivel head 
argonarc handwelding torches for all classes 


of work. Smallest of these is the Pencil Torch 
—specially designed for intricate work or 
where access is difficult. A swivel head 
version of this torch almost enables you to 


weld round corners. For welding light alloys 


up to 16 swg and 1” thick respectively, 
there are the popular MK IIA and MK III 
torches; while the MK V—welding }” 


aluminium in one pass—is most suited 


to heavier work. 


For further details write to your nearest branch. 


MK V (water cooled) 
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distributors and special 


and WATTS 
GAUGE 
AYLOR-HOBSON 


PITTER GAUGE and 
AVERY 0: 


FELLOWS | 


and other makes of me ry d 
inspection equipme 


the application of 


as 


The combined 
at the dispo 


resour 

any/firm 

wishing sf tigate the 
possi iff modern 
y egdipment. 


We will gladly send, to those 
with a genuine interest in 
measuring equipment, our new 
48-page catalogue with 150 
illustrations, which includes a 
complete range of measuring 
and inspection equipment 
made by the above. 


Watts Horizontal Microptic Measuring Machine 
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For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes. Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim. . . 


GIRLING LIMITED THE BEST BRAKES IN THE WORLD 


KINGS ROAD 


BIRMINGHAM 41 WAY OUT ANEAD—} 
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CLUTCH WITHDRAWAL 
BEARING 


WATER PUMP 
SPINDLE BEARING 


HEAD OFFICE: FERRYBRIDGE, YORKSHIRE, ENGLAND 
Phone Knottingley 320 (5 lines). Grams. Balbearing, Knottingley. 


LONDON OFFICE: 6 St. JAMES’S PLACE, S.W.1, 
CANADIAN POLLARD BEARINGS LTD. 1103/5 Beaver Hall Hill, Montreal, 
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ROLLER 
ASSEMBLY BEARING 


ANNONC...“THE THREE GRACES’ ¥ 
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impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 
Wrench may be effectively used with the available 


Extra strong in design and 
attachments for screwdriving, tapping, drilling, 


construction this tool incorpo- 


rates longer normal working life é 
grinding, wire-brushing or sanding. 


with minimum maintenance 


WRITE FOR LEAFLET 1.W.202 


BALANCERS 
DRILLS +» GRINDERS + IMPACT WRENCHES 


ROTARY SANDERS «+ RIGHT ANGLE NUT SETTERS 


RIGHT ANGLE DRILLS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMVWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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Solve your 
handling problems 


Z> SEE THE LATEST EQUIPMENT 


FOR SPEEDING PRODUCTION 


AT BRITAIN’S 


MECHANICAL HANDLING 


EXHIBITION & CONVENTION 


EARLS COURT : LONDON -: 9-19 MAY 1956 


The greatest display of mechanical handling equip- The world’s largest display of labour- 
ment the world has ever seen, packed with devices aiding devices in the world’s largest 


for reducing costs and increasing output, takes 


exhibition hall. 


place at Earls Court in May. 


This is the place to solve every materials handling Over 400,000 square feet of space, 
problem. Here you can inspect labour-aiding showing every type of equipment, large 
equipment, large and small, for every industry, and small, from a simple trolley to ela- 


light or heavy. Whether your requirements involve 


borate coal-handling gear and ingenious 
bottling plant. 


only a modest device or a large-scale installation, 


they can be met. 


This exhibition, demonstrating the enormous Something to save time, cost and effort in 
strides made in handling techniques, is of world- every industry from mining to milling. 
wide importance to all concerned with production : 
—with the achievement of higher output for less Many working exhibits, with experts 
cost and effort. At the Convention, experts from to advise on your spec ial problems. 


many countries will explain their methods for 


Free consulting bureau and industrial 


speeding production. Decide now to visit this vital 
cinema during exhibition hours (10 A.M. 


event. Make your plans today and mail the 
coupon below for fuller details. lo 6 P.M. daily). 


ORGANISED BY ‘MECHANICAL HANDLING’— AN ASSOCIATED ILIFFE PRESS JOURNAL 


DORSET HOUSE , STAMFORD STREET . LONDON . S.E.I- 


TO: MECHANICAL HANDLING . 


Please send the 1956 Exhibition brochure with details of Convention and free season ticket, etc. 


NAME 


ADDRESS 
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No. 760. 3 doz. Assor- 
ted Light Compres- 
sion Springs |” to 4” 
long, 22 to 18S.W.G., 
tof diam. 6/6 each, 


No, 98A. 3 doz. As- 
sorted 1” to 4” long, 
to diam., 19G 
to 15G, 5/6 each. 


No. 757, Extra Light 
Compression, | gross 
assorted, to 
i to 2” long, 27 to 26 

W.G. 15/- each, 


No, 388. 4 gross As- 
sorted Small Expan- 
sion Springs. {f° to 
14’, 18G to 21G 

9/6 each. 


No, 758. Fine Expan- 
sion Springs. | gross 
Assorted to 
to 2” long, 27 to 20 
8.W.G. 15/- each. 


No, 466. }§ gross As- 
sorted Smal! xpan- 
sion Springs t to 1h 
long, 3/32” to 3/16’ 
diam., 21G to 24G 

6/6 each. 


No. 1013. 1 gross 
Small Coil Com- 
pression Springs, 4” 
to 14” long, 3 32” to 
diam., 24G to 
19G. 6/- each 


No. 753. 3 doz. As- 
sorted Light Expan- 
sion to diam., 
2° to6 long, 22 to 18 
10/6 each. 


No. 1024, 
20 Compres- 
sion Springs 
12” long. f 
to diam, 24G 
to 18G, suitable 


for cutting into shorter lengths; and 30 
Expansions 14” to 12” long, 5.32” to §” 


diam., 22G to 16G 


24/- each 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS 


for Springs? 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list—free? 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


The prices quoted are subject to the usual 
trade discount. 


SPRING MAKERS FOR 100 YEARS 
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Gearbox 
designed 
capacity. 


Specification £393.22, 
\ giving complete details, 


available on request. 


for light commercial vehicles up to 2! 


THE 


. PROVED IN SERVICE 


Smallest in the DAVID BROWN range, the 430C 4-speed 


has proved itself as a completely dependable unit 


9c 


\ Outstanding features include quietness and ease of operation, 
simplicity, sturdiness, low weight to strength ratio and 
exceptionally short overall length. Here is a compact unit 

that will fit simply into chassis layouts within its range. 


STANDARD GEARBOX RANGE 


T Max. Engine No, of 
ype Torque (lb/ft) Speeds 
430C 90 4 
437 133 4 
542 205 5 


45 


5 


045 


$450 


4 


557CM 


2-speed epicyclic unit 


either overdrive or 


underdrive, suitable for 350 lh. ft. maximum 


engine torque. 


overdrive or direct top gear, 


T Synchromesh for all speeds. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEARBOX DIVISION 
HUDDERSFIELD 


PARK WORKS 


These units are available with either an 
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TEMPERING 
SECONDARY HARDENING 


AGEING 
ANNEALING PROCESS HEATING 
NITRIDING EQUIPMENT 


Write for further information. G.E.C. technical engineers will gladly give FURNACES - HIGH FREQUENCY - INFRA RED 
specific advice on your individual problems. 


THE GENERAL ELECTRIC co. LTO., MAGNET HOUSE. KINGSWAY, wW,.C2. 
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O/L and PETROL 


CASKET MATERIALS 


OF MATERIAL \ FOREIGN & COLONIAL 
mM BULK CT. BRITAIN ENQUIRIES TO 
J.A.NORORERG LTD j H.JACKSON LTD 
171 QUEEN VICTORIA ST. OAKENCLOUGH, GARSTANG 
LOMDON. Nr, PRESTON 
E.cA LANCS. 


Tel-Central 9678 Tel: Gorstong 8 
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GEORGE ANGUS & C9 (flo 


NEWCASTLE UPON TYNE, 6- 
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SINCE 


'CIALISTS 


3144 
RADIATOR 


ngineer, March 1956 


COVENTRY TEL: 


COVENTRY MOTOR FITTINGS 
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His wide experience with TORRINGTON 
NEEDLE BEARINGS may solve your problem 


Here is a Torrington Bearing Engineer working on a new 
application for Torrington Needle Bearings. 
He has made a thorough study of the field report from the Technical These features make 
Representative. He has consulted the files for similar applications — files the TORRINGTON 
which comprise the complete history of Needle Bearing applications NEEDLE BEARING unique 
to date. He has talked with — and may even have worked with — the 
customer's own design staff. Now he's back at his board after % Low coefficient of starting and 
carefully analysing speeds, loads and deflections. : runnina friction 
This product could be yours, The unmatched experience in Neeedle Bearing , 
applications of our Engineering Department can be brought to bear on w Pull complement of rollers 
your anti-friction bearing problems. And you can gain for your product 
the unique advantages that the Needle Bearing has given to thousands 
of products throughout industry in the past twenty years. Let us help 
you make the Needle Bearing “standard equipment” in your product, 


Unequalled radial 

load capacity 
*® Low unit cost 
Long service life 
Compactness and light weight 
TORRINGTON EARINGS 

NEEDLE on hardened shafts 

* Permits larger 

and stiffer shafts 


NOW AVAILABLE FROM OUR ENGLISH FACTORY 


THE TORRINGTON COMPANY LTD. Works: Torrington Avenue, Coventry. 
London Office: 7-10 Eldon Street, EC2. Glasgow Office: 14 Moir Street, C1 
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the Motor Industry 

has proved the efficiency 
and long life of 
Concentric Components. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 


MACHINED 
COMPONENTS OF ALL 
KINDS 


AND SPECIAL PARTS 


Manufactured in a modern factory 


specially designed and equipped 
to produce a better job 


at lower cost. 


CONCENTRIC MANUFACTURING CO. LTD. 
TYBURN ROAD, BIRMINGHAM, 24 


Telephone : Telegrams : 
EASt 2081-2-3-4-5 Accelerate.’ Phone Birmingham. 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARK GLASGOW-: N 
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Paint and ink mixer. 


t 


Quarrying plant. 


EEDS COSTS 


reversal of WHICH REDUCE 


SIMPLE TO INSTALL 


Cuts out foundations, baseplate, couplings and 
difficulties of accurate alignment. 


LIGHT IN WEIGHT 


Soundly constructed, but light in weight, obviating 
excessive load on the driven shaft and bearings. 
READILY AVAILABLE 

OF HULL In stock at all the 18 Fenner Branches. 


THE LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 


32 Automobile Engineer, March 1956 


Heavy duty quarry conveyor. 
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pLastTics FOR THE ENGINE 


One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion 


IN THE AUTOMOBILE INDUSTRY 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


THE BUSHING COMPANY LIMITED - HEBBURN ON TYNE - | AND 
TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN’ 
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BACKGROUND TO BRAKING No. 1 


The pressure-operated potentiometer which provides 
the calculating unit with a signal proportional to 
the brake pressure applied. 


Electronics aid the search for Safety 


In devising schedules for tests, Perodo research vehicle on a high-speed multi-pen recorder. A 
voltage proportional to the product of the hydraulic 
pressure in the brake system and the speed signal 
is applied to a third pen, Subject to certain 


workers must know what is expected of a brake 
lining under practical conditions. Without this 


information it is possible to overrate the lining— 
make it break down in a manner which would necessary precautions, in particular that the brake 


not occur in service, factor should be frequently checked experi- 
The performance of a brake lining depends mentally, this product is a measurement of the 

mainly upon the rate at which work is done at rate of working at the brakes. A thermister is 

the brake and upon the temperature of the soldered to the surface of the drum to record 

drum surface. To record this information Ferodo temperature on a fourth pen. 

‘The results enable Ferodo to devise testing 

a vehicle of the Ferodo Test Fleet schedules that are accurate and reliable and so to 
A tachometer generator driven by the vehicle’s produce brake linings with a high resistance to 


technicians have installed ingenious apparatus on 


propellor shaft provides a signal which is used to fade and wear. 


FERODO 


record the speed and the deceleration of the 


ANTI-FADE Brake Linings 


Some of the apparatus in the back of a test car. 
The power pack is on the left and the chart can be 
seen emerging from the four pen recorder. 


FERODO LIMITED ' CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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= here are certain physical and 

mechanical requirements expected of every bushing but, 
provided these can be met there is no need for elaboration, We are 
bold enough to think (and we have no mean experience) 

that subject to a small adjustment in the mechanical design, 

one of our stock cylindrical bronze bearings could 

often be used where a special type is asked for. As we make 
both we don’t really mind which is going through our machines, 
but we do know which can sometimes be to the 

buyer's advantage. Stock sizes really are 

in stock, therefore there is no waiting time for 

manufacture, Because they are made in far larger 

quantities the prices are lower. Because they are 

supplied off-the-shelf they can be bought economically 

in quantities as low as a hundred or two. 


If these factors mean something to 

you then let us send you details of our standard range, 
Better still, let us have details of your 

requirements and our Technical Department 

will gladly advise. 


COMPO 


BRONZE BEARINGS 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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Castings to very fine limits can be supplied in quantity 
to any specification of Zinc and Aluminium Alloy. 

Considerable savings in machining costs can be effected 
where pressure die castings of a suitable design are 
required in large quantities. We are fully equipped to 
27 design and manufacture dies and produce castings for 
quantity supply at competitive prices. 


West Foundries Ltd. 


SAYNER LANE, LEEDS wo 
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A-WHEEL 


A gay company of cyclists, an overloaded family 

car or those purposeful heavy duty vehicles are much indebted 
to steel. Remove it, and what is left—very little, 

A key metal in road, rail and air transport, steel has made 
quite a name for itself... and LEE of Sheffield have 

quite a name for Steel. Many leading bicycle, 
car and heavy vehicle manufacturers list LEE first for 
Cold Rolled Strip, Bright Drawn Bars and 
“Trubrite” Stainless Steel. 


ARTHUR LEE & SONS LIMITED 


HEAD OFFICE AND WORKS: TRUBRITE STEEL WORKS * MEADOW HALL * WEAR SHEFFIELD __<epgiill 


04923 
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The Lighthouse. proud guide over the stor@m favaged 


ocean and warning sentinel against the lethal powdp @frock and current, 


lights up the problems of inaccessibility. Thég@ Problems are more easily 
solved in industry and the home, in equipment @hi@fe maintenance for 
lubrication is difficult or undesirable, by the use of “Reset@@® sintered-metal 
vil-retaining bearings. With these, oil is fed by capillary 
action to the bearing surfaces, providing trouble- 


free lubrication automatically, 


SINTERED METAL 


OIL RETAI 


*Reservoil’ bearings are used to 
advantage. These bearings are sup- 

plied in shapes and sizes for every 

normal medium duty, but attention 

is drawn to the standard range of 

plain cylindrical bearings. Write 


for Catalogue SD 41. 
ese 


MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, 5S.W.1/1. BATTERSEA 8822 
$M 120 
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HONING 
MACHINES 


For internal 
and external 
superfinishing 


Photograph by courtesy of L. Gardner & 
Sons Ltd., Patricroft Works, Manchester 


Three Gehring machines are installed in the Patricroft Works of L. Gardner 
& Sons Ltd., the well-known oil engine builders. The right-hand machine in 
the photograph is used for high precision bore finishing on cylinder blocks, 
and the left-hand machine is honing cylinder liners. 


A further machine is employed for external work, Gudgeon Pins being honed 
on the outside diameter. A wide range of Gehring machines is available in 
single and multi-spindle types, and, if required, can be supplied with automatic 
sizing, whereby the hone retracts when size is reached, before withdrawal WATIONAL HALL 
from the bore. STAND Wo. 113 


Soles & Service for... DRUMMON D-ASQUITH + « « the British Isles 


EXPORT/IMPORT DIVISION: HALIFAX HOUSE, STRAND, LONDON, W.C.2 
Phone: Trafalgar 7224 (3 lines) 


if 109 
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HEAVY ey VERTICALS 


HIS photograph, taken at the Lincoln Works of Ruston Bucyrus 

Ltd., shows their wise choice in selecting ARCHDALE for heavy 
duty vertical drilling machines. Built with a strength and rigidity to 
match the power required for continuous heavy work, these 
machines are available in 3 sizes. The 32” machine will drill up to 
4” dia. in M.S., the 30” machine 3” dia., and the 28” machine 14” 
dia. All three can be supplied with 
plain, elevating or compound tables. 
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JAMES ARCHDALE & LTD* LEDSAM STREET BIRMINGHAM 16 


SOLE AGENT—ALFRED HERBERT LTD. COVENTRY 
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Introducing 
‘Raffles’ Desoutter Here ore same'of the 


DESOUTTER 
SLOW-REVVING TOOLS 


People who make safes do so with the idea of frustrating 
burglars who want to bore their way in. Aircraft Designers 
appear to have much the same intention towards the 

long-suffering engineers who have to make and assemble R39 ” capacity drill... 165 ¢.p.m. 
their designs. Take ‘Titanium for instance. (All right, don’t $R6/35 4 capacity drill . 350 F.p.m. 
take it! But if you have to drill holes in an Aircraft R141 /3 Corner Drill for 
close quarter reaming 300 r.p.m. 
Factory you have no choice). Normal high speed power 
SRI0/9 Reamer 
tools work themselves and their operators into a state . 
of great heat, blunt edges and even blunter words, Enter adapted for reaming) . 200 r.p.m. 
‘Raffles’ Desoutter, the Little Horse who works at speeds 
from 160 to 300 r.p.m, and will bore his way into the ELECTRIC 
Bank of England. He is available in an increasing range 06/45 &” capacity 
of Desoutter Tools. Electric Drill Gun .. . 450 r.p.m. 


Stew — 
Desoutter, tools 
put power into your hands 


Desoutter Bros., Limited, The Hyde, Hendon, N.W.9 Telephone : Colindale 6346 (5 lines). Telegrams ; Despnuco, Hyde, London. 
onc. 


PNEUMATIC 
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Saunders -Roe use the 
Meadowfelt service | 


Service is the keystone of the Meadowfelt organisation. 
The result is that more and more industrial companies 
are specifying Meadowfelt for filters, seals, gaskets, 
washers, joints, shock-absorbent mounting —and the 
hundred-and-one other industrial applications of felt. 
Meadowfelt can be made to your precise specifications 


or you can leave it to us to produce felts that are 
right for the job. Meadowfelt can be made as hard as 
a board or as light as thistledown; it can be 

die-cut or punched ; it is invaluable in packaging. 


Meadowfelt 


Tested and Trusted by Industry 


The Long Meadow Felt Company, Kidderminster— 
THE FELT DIVISION OF CARPET TRADES LIMITED. 
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| REPEAT 


COMPAME 
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its good plan 
include 


QUALITY PRODUCTS 


AC OIL FILTERS 


AC AIR CLEANERS AND 
SILENCERS AC THERMOSTATS AC SPARK PLUGS 


AC FUEL PUMPS 


Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 
board stage can help your design and 


production programme. 


Write to 
AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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Pre-lubricated for assembly 
and running-in 


The first few revolutions of a new engine after 


assembly, when compatibility of components decides 


their working together happily ever after — this 


is a critical period in an engine’s life. The use of 


assembly and running-in compounds based on 


“dag” colloidal graphite is a sure safeguard 


against excessive friction. It envelops 


each component in a slippery graphoid 


film which resists friction, promotes 


compatibility and sets a standard for high 


performance which continues through- 


out an engines’s working life. 


ACHESON COLLOIDS LIMITED 
18 Pall Mall, London, S.W.1 


Phone: Whitehall 2034-9) Grams: OILDAG PICCY LONDON. 
also ACHESON COLLOIDS COMPANY Port Huron, Mich., U.S.A. 


graphited grease MULTI-PURPOSE 


motor-grade can be obtained in | lb, 
tins at all branches of Halfords. With 


its many uses for routine maintenance, 


a tin should be on every Garage shelf. 
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For compact, flexible, unfailing OWE. 


Any industrial or agricultural equipment employing 
hydraulic power can only be as good, as efficient, as 
economical and as reliable as the pump that generates the 
power. Alert to this fact, Plessey have produced a range of 
particularly compact, flexible and trouble-free pumps 
designed to fulfil ideally the protracted, heavy duties 
which inevitably fall to a component of this type. 
Engineers who are presently turning to hydraulics as a 
safe method of producing high operating forces cheaply, 


are invited to contact Plessey. 


These important products. 


LIFT TRUCKS © TRACTORS BRAKE SYSTEMS - GARAGE LIFTS 
CEMENT MIXERS GAS TURBINE ENGINES EARTH MOVING 
EQUIPMENT - INJECTION MOULDING MACHINES MACHINE TOOLS 
METAL DRAWING MACHINES SAUSAGE MAKING MACHINES 


If you have a problem which involves hydraulic power, get in touch with Plessey — 
they may well be able to provide the answer—simply, efficiently and economically. 


The Plessey Company Limited + Ilford + Essex 
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BUSES 
TRUCKS 
DUMPERS 


FIRE ENGINES 


EARTH MOVERS 


FORK LIFT TRUCKS 


MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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This lightweight, durable and easy-to-clean cattle truck 
body, constructed by Heywood Motors Ltd., Heywood, 


Nr. Manchester, is yet another example of the versatile 
applications of ‘Kynal’ aluminium alloys. 

I.C.1. co-operated with the makers in designing the body, 
and ‘Kynal’ extrusions and sheets were used throughout. 


The spring-lifted composite 
rear door/ramp is also made 
from ‘Kynal’ extrusions 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 
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— OBSERVED FUEL CONSUMPTION TESTS AT SILVERSTONE 


AVERAGE FUEL SAVING 


with different cars fitted with 
| COMPARISONS IN M.P.6. Laycock 


Without With 
Overdrive | Overdrive 
TRIUMPH TR9 3286 | 3746 Overdrive 
(1991 c.c.) m.p.g. m.p.g. 
16 per cent petrol saving with the All-British Laycock de 
VANGUARD lil 30-21 34-69 Normanville Overdrive in operation —was the surprisingly 
(2088 c.c.) m.p.g. | m.p.g. high average figure gained from a series of R.A.C. observed 
i 4 tests recently carried out at Silverstone with five widely- 
3 HUMBER HAWK ni Us differing types of cars. The tests, organised by Laycock 
Engineering Ltd. with the full co-operation of the car- 
ROVER “90” 26-01 31-22 makers concerned, proved conclusively that petrol-saving 
(2638 ¢.c.) = ted de is high among the many advantages of Laycock “overdrive” 
JENSEN “541” 22-43 | 29-04 motoring 
(3993 c.c.) m.p.g. 


A line-up of the cars which took 
part in the tests. 


Taking an average for the five cars tested 


with the overdrive unit in 
operation the reduction in fuel 1 6 / 
consumption was approximately 


La Laycock or ow 


LAYCOCK ENGINEERING LIMITED — SHEFFIELD 


t 
Enquiries to: Laycock Engineering Limited, Overdrive and Transmission Sales Division, Westminster Bank Chambers, 16/17 Hertford Street Coventry 


Under exclusive licence from Auto Transmissions Ltd., Coventry Electrical controls by loseph Lucas Electrical Lid 
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The two millionth BOSCH Injection Pump has just come off the production lines. This jubilee is a striking 
demonstration of uninterrupted successful performance by a product ranking high among BOSCH's pioneering 
achievements Only the creation of this pump made the quantity production of high-speed diesels practical ot 
all. But the figure of two million BOSCH Injection Pumps is also the proud balance of a mass production 
involving more than 50,000,000 high-precision components. Together with the universally approved BOSCH 
diesel equipment such as nozzles, nozzle holders and filters, they are a visible expression of the proverbial 


Dependability And Thoroughness 


backing each individual BOSCH product 
BOSCH AND THE DIESEL ENGINE ARE INSEPARABLE 


ROBERT BOSCH GMBH STUTTGART (GERMANY) 
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Over a period of 50 years 
of continuous expansion, 


' The Standard Motor Company Limited 


has consistently used 
Hoffmann Bali and Roller Bearings. 


THE ‘HOFFMANN MANUFACTURING CO. LTD., 
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TAPPING 
THREADING 
MACHINES 


Fast and easy to operate, these Machines meet the most 
stringent demands of modern mass production. Their 
outstanding features include entifely automatic tapping or 
threading operations, a wide ragge of speeds, and precise 
limitation of feed depths ; the spindle is fed and returned at 
the exact pitch. The range includes bench, column and a 
radial type. Capacities from 3/16" to 1.3/16" (4.75 to 
30.16 mm) thread diameter, in steel. 


Please ask for catalogue 


B.S.A. TOOLS LTD BIRMINGHAM ENGLAND 


Sole Agents Great Britain 


BURTON GRIFFITHS & CO., LTD + KITTS GREEN - BIRMINGHAM 33 


Telephone: STECHFORD 3071 
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Mains Frequency 
Induction 


Member of the A.E.1. Group of Companies, 


SM /82677 
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TYBURN ROAD 
BIRMINGHAM 


Name .. 


Company Address 


For a wide variety of metals and 
alloys BIRLEC coreless induction 
furnaces, operated at mains 
frequency, offer the most efficient 
known method of re-melting swarf and 
other finely divided scrap. The unit 
shown, in operation at the Coventry 
works of the BRITISH PISTON 
RING COMPANY LIMITED, is 
the first furnace of this type to be 
designed and built in Great Britain 
and is used to melt fine borings. 

If you wish to receive further 

details, please detach this 
advertisement and send it to 


BIRLEC LIMITED, adding your 


Position 


Limited 


ERDINGTON 
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E CAPE ASBESTOS CO. LTD 114.116 Park Street ~- London, W.! 
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Scientific 


B U E Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression, 


After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘ Consul” 
and Zephyr Six”. 


Left: Front Suspension 
of the “Consul” and 
Zephyr Six”. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete scientifically 
designed rubber insulation 
between wheel and body. 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2100 
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» Brochure A.E.U. sent, or demonstration at your own Works on request 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LIMITED 
London Sales Office: 60 KINGLY STREET, LONDON, W.1. Tel: REGent 2517 & 2518 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
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LUBRICATING Ol. SUMP 
DIESEL ENGINE 


Weight, 100ibs. 
By courteny of Perking 


ARTMOUTH AUTO CASTINGS EIMITED 
SMETHWICK 40 BIRMIN GAM 
Specialists in. duty iron castings for the Motor Industry 
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DRILL UNITS 


lustration, used by kind permission of Messrs. F. W. Perkins 
Ltd., shows machine consisting of two Delta milwaukee 
Hydraulic drill heads mounted on a bed along which the two 
centring heads operate-——used for production location centres 
at each end of connecting rod. One head carries two centre 
drills for centring the small ends, the other, 4 drills for 
centring the large ends of the rods, 


The machine performs automatically its full cycle on two rods 
in forty-six seconds, and one thousand connecting rods can be 
centred in 8 hours. 


BATTERSEA, LONDON, Wii 
PHONE BATTERSEA 6886 (8 lines) 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 

Enfield “s00 Twin” motor- 

cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 


mono-bloc construction, make this a much 

simpler production proposition than a built-up HARPER 
crankshaft, besides ensuring that it runs dead 

true at all times.” 

Harper quality covers iron castings, and also C 

metal pressings, machining, enamelling and ASTI NGS 
other finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5S lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 = Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE : c/o 8. J. Brown & Partners Led. 2486/9, Royal Exchange, Manchester, 2 H. 314 
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THE FULLER 
‘ROAD RANGER? 


One lever controls 
8 forward speeds 


Features: 8 progressive ratios, no change 
exceeding 38%. Fast, simple one-lever shifts. 
All manual shifts normal, with dog-clutch 
engagement: synchronized change of ‘range’ 
by power shift button on lever, All gears 


helical, 2 reverse ratios. 
Compact construction. For engine torque of 
385 Ib. ft. 


Exchesive European Nepresentatives fir the Fuller Monufocturing Compory of Kalemoxeo, Michigon, USA. 
AUTOMOTIVE PRODUCTS COMPANY LTD., BROCK HOUSE, LANGHAM STREET, LONDON .W.1., ENGLAND 


Telephone : Langham) 2527 
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Dealing with sticky engineering 
problems isn’t nearly as diffi- 
cult as it used to be. Once the 
scientist gets really immersed in 
his subject, it doesn’t take him 
long to find what’s gumming 
up the works. And when it 
comes to thinking up new ideas 
for saving time and trouble, 
science has by no means scraped 
the bottom of the barrel. 


Engineers who have to go deeply into things 

with the aid of radiography find that it pays to 

use ILFORD Industrial X-ray films — it’s 

one way of ensuring that their best-laid schemes won’t come 
unstuck. By the way, the ILFORD booklet “ X-ray Films, 
Screens and Chemicals for Industrial Radiography” is a 
treatise in miniature on this important branch of non- 
destructive testing. Write for a free copy today. 


ILFORD LIMITED ILFORD LONDON 
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Will not link together into 
KANI[INK chains; in all sizes A.S.A. 


SPRING WASHERS or S.A.E. medium type. 


O WOODHEAD SPRINGS LI 
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FUEL INJECTION 
LIGHTING AND 
STARTING 
EQUIPMENT 


SIMMS MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.2 


Telephone ; FINchley 2262 (20 lines) Telegrams: Simotunit, Easthinc h, London 
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Buy life 


FOR YOUR DIESEL VEHICLES WITH 


What does a Diesel engine 
lubricating oil have to do 
besides lubricate ? 


It must maintain ring freedom, 
minimise ring and liner wear, 
prevent sludge, and engine deposits 
generally, especially on pistons and 
‘“‘under-crowns”’ and in scraper 
ring slots—in fact perhaps its least 
onerous task is simply to lubricate. 


SHELL ROTELLA OIL will faithfully 

discharge all these duties—and give your engines 
longer life between overhauls and your 

vehicles more working days in the year. 


SHELL ROTELLA OIL 


(Heavy Duty Diesel Engine Lubricating Oil). Available in 
the following S.A.E. 20/20W, and 40. 


LEADERSHIP IN LUBRICATION 
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copying 


To claim that copying costs come down with 
AZOFLEX is a bold statement — but one that happens to be 
very true. AZOFLEX photo-printing machines and 
materials provide the ideal means of producing inexpensive, high- 
quality facsimiles of drawn, typed or printed originals of all 
kinds — single or double-sided, translucent or opaque. Many 
important industrial, commercia! and professional organizations have 
already proved the economy and effectiveness of the AZOFLEX process. 


costs 


The simplicity and cheapness of AZOPLEX are quite 
startling. With the Model 42/63 Mark II Combine 
Printing and Developing Machine illustrated here, for example, 


For descriptive literature about AZOFLEX 


one unskilled operator need only feed originals and copying machines and materials, please apply to Ilford 

material into the machine in order to produce a steady output of Limited, Azoflex Department AZ3V> 104 High 

finished prints, dried, flat and ready for trimming and collating. Holborn, London, W.C.\ (Telephone: HOLborn 
lovdepian and print delivery are completely synchronized, 3401). 


Exposing, ¢ Demonstrations of the Azoflex process 


: can be seen at this address and also, by appoint- 
| ment, at Ilford Limited, 22 Lloyd Street, 
Manchester 2 (Telephone: Deansgate 4233) and 


a: BBR nm other principal cities. 


With the AZOPLEX method, money iv saved because 
not only does it eliminate the need for specialist operators, 


but neither darkroom accommodation nor water and 
drainage services are required, and the materials themselves are 
inexpensive. AZOPLEX also cuts costs by speeding up output and 
by giving copies of greatly improved quality even from poor originals 


«ala «ww 


There is a comprehensive range of AZOPLEX 
printing and developing machines and a wide variety 
of AZOFLEX photo-printing materials designed 
to meet the needs of every typ: of organization 
AZOFLEX creates no mess or unpleasant smell, 
while the materials are very easy to handle and process 


l 
with 


Backed by all the photographic experience and 
skill of IMford Limited, AZOPLEX material 
are produced in the world’s most up-to-date diazo 


coating plant and are remarkable for theu 
tong shelf life, intense line and resistance to fading 


PHOTO-PRINTING MACHINES AND MATERIALS 
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THROUGHOUT THE WORLD, 

on passenger and commercial vehicles, 
DAVID BROWN automobile transmission 
components are giving dependable service. 
For rear-axle drives-worm gears, spiral or 
hypoid bevel gears—-for timing, magneto, 
oil pump and speedometer drives — for gear- 
box, steering, starter and clutch gears, and 
power take-off drives from the main gear- 
box—in fact, whatever the drive, the 
DAVID BROWN organisation can supply 
your needs with components backed by the 
soundness and reliability associated with 
DAVID BROWN. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed, 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 


pressure at all points on their 
periphery. 


AUTOMOTIVE ENGINEERING LIMITED 


SEEGER 


360 SAFE 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 
tially save time and costs. Write 
today for technical data and price 
list. 


(One of the Sheepbridge Engineering Group) 


Telephone: Popesgrove 2206-9 


Eng 


Telegrams: Motf, Twickenham. 


OA/2324 
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SPEEDICUT WORKS, CARLISLE STREET EAST, 
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miles 
more paylife 
for your flee 
vehicles! 


Sound like an extravagant claim? {r isn’t—when you 
examine the facts about Clayton automatic chassis lubricators. 


§ No idle vehicles, no downtime—each vital 2 Because lubrication is complete and constant, 
chassis point is aufomatically lubricated at peri- chassis bearing wear is reduced to a minimum, 
odic intervals while the vehicle is on the job, a promise of longer chassis life. 

carrying payloads 


Add to these the many other advantages of a Clayton automatic chassis lubricator— 
reduced maintenance costs; fewer replacement parts needed; less lubricant used;, 
lower labour costs—and it’s easy to see where your 50,000 miles of extra paylife 


come from. 
‘Phone or write us for more information. A qualified Clayton engineer will be glad 


to inspect your fleet and make specific recommendations. 


INSTALLATIONS IN LONDON & HOME COUNTIES BY UNIVERSITY MOTORS LTD. LOTS ROAD, LONDON, S.W.1 


CLAYTON DEWANDRE co. rp. 


TITANIC WORKS, LINCOLN - PHONE 11305-9 
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IMlustration by courtesy 
of F. C. Blackwell & 
Co. Lid. 


FOUNDATIONS FOR GOOD TOOLING 


AN EXCELLENT GENERAL PURPOSE 
TOOL STEEL 


672 is known universally as the original “ Blue 
Line Die Steel’. This Steel can be machined with ease 
and oil hardened with a low distortion factor. Many 
years of service have proved that, when worked under 
normal conditions, KE 672 is trouble free and ideal for 
a wide variety of blanking, pressing and piercing opera- 
tions, 


A FIRST CLASS LOW TEMPERATURE 
OIL HARDENING TOOL STEEL WITH DEEP 
HARDENING PROPERTIES 


(KiE) 637 can be machined quite readily. For gauges 
and tools of intricate shape where final grinding is not 
permissible KE 637 is an ideal steel for hardening with 
minimum distortion, 


AN OIL HARDENING TOOL STEEL WITH 
DEEP HARDENING PROPERTIES AND 
EXTRA WEAR RESISTANCE 


(KE) 595 is more highly alloyed than KE 672 and 
KE 637 and is capable of wider application. The Steel 
can be deep hardened in comparatively large sections and 
is suitable for presswork involving greater tool mass 
Excellent torsional properties in the hardened and 
tempered state make KE 595 an excellent Steel for Taps, 
Reamers, etc. Also used as tabletting punches and dies 
for the less abrasive compounds. KE 595 can be heat 
treated with a minimum of movement. 


We make many other types of Tool Steel for various 
applications. If further details are required we shall 
be pleased to arrange for one of our local Technical 
Representatives to call or we will send you a copy of 
our booklet “ K.E. High Grade Tool Steels for Cold 
Work”. All our Tool Steels are despatched in the 
annealed condition, a process which is very carefully 
controlled as regards time, temperature and atmos- 
phere, to give optimum machinability 


A 2°, CARBON 14°, CHROME HIGH DUTY 
TOOL STEEL 


(KE) 970 is hard, durable and dense. The Steel can 


be heat treated with a minimum of distortion, is highly 
resistant to abrasion, immune from sinking in use and, 
when polished, does not tarnish easily. After hardening, 
KE 970 can be tempered over a much wider range than 
is permissible with ordinary Alloy Tool Steels and is 
used for a variety of exacting blanking and pressing 
operations, as moulds for ceramics, tabletting punches 
and sleeves for abrasive synthetics, etc. In cases where 
increased toughness is desired at the expense of a slight 
reduction in hardness we also supply KE 961 14% 
Carbon 14% Chrome Steel. 


( KAYSER ELLISON|) & CO.LTD) 
CARLISLE STEEL WORKS * SHEFFIELD * Established 1825 


London Stock Warehouse: 
4 Pembridge Mews, Notting Hill Gate, W.11 Tel KEN 9062/3 
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Automatic Welding ? 


We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 
materials, expert service—all from one old-established and reliable firm. 


Continuous Welding 
Processes 


Quasi-Arc are the only people who make and 
sell two continuous automatic arc welding 
processes—Fusarc and Unionmelt, with all 
their present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field 
the most economical. Fusarc with its visible 
arc, runs fast and efficiently, and gives excel- 
lent results both indoors and outdoors. 


External and internal welding 
of Class 1 boiler drums, by the 
Fusarc process. Note the versa- 
tle canulever—supported au- 
tomatic welding head; boom- 
type internal welder (right) 
with effective welding traverse 
of 15’ 0°; and the adjustable 
motorised roller bed, working 
in conjunction with an idler- 
bed unit. All manufactured, 
installed and serviced by 
Quast-Are Limited—and only 
one of many complex auto- 
matic welding installations 
now in production, 


Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as 
in heavy fabrication work. 


Welding Manipulators 

Quasi-Arc supply a wide variety of manipula- 
tive equipment from manipulators and 
positioners to roller bed units. They are built 
on years of experience and development and 
can be incorporated with any welding process 
in complete automatic welding installations. 


The interests and activities of The Quasi- Arc Company Limited and Fusarc 


Limited in the well-known processes 


Quasi-Arc  Fusarc Unionmelt Sigma: Helianc Twin-Are 
have been combined in order to provide a thoroughly comprehensive 


and effective service to the welding industry. 


The headquarters of the new organisation— named Quasi- Are Limited — 
are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


Come to QUASI-ARC . 


STAFPORDSHIRE 


QUASI -ARC LIMITED BILSTON 


Automobile Engineer, March 1956 


| 
MELLEL 
Gy 
Ya 
4 
Bee: 
4 
74 


Automobile Engineer, 


March 1956 


PISTONS 


PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


TRACE MAAK 
() J : 
Cogent 
75 


The ratio of the motion-resisting force 
to the normal force at the interface of two bodies 
a vital factor affecting braking efficiency 


A Nation-wide chain of Depots (and another good reason 
to serve you: for fitting the correct pon quality). 
BELFAST 24967 
BIRMINGHAM 6 Midiand 4659 
BLACKBURN 65461 
BK TOL, 27214 
CARDIFF 27026 
CARLISLE 21549 


TER 2/1240 ‘ 
COVENTRY 64914 
JUNDEE 1728 
EDINBURGH entral 4234 


C2 Central 4595 
HARROGATE 67054 


Ht ntral 52072 
IPSWICH 3023 
with the correc 

LEYTON netone 0068 
LIVERPOOL & 02 and 1251 
MANCHESTER 0506 
NEWCASTLE-ON-TYNE 142 and 27942 

SHEFFIELD 1 25629 

coerricient 

BTOKE-ON-TRENT 44021 
WAKEFIELD 4571 
WIMBLEDON 4244/9 
Republic of Ireland 


DUBLIN, 95 Westland Row 66507 and 66516 of friction 


&p 
woven or molded 


SMALL & PARKES LIMITED HENDHAM VALE WORKS - MANCHESTER 9 London Offce: 76 Victoria Street SW1 
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A Great Advance 
in Fuel Oil Filtration 


Low first cost 
Extremely high efficiency 
Small overall dimensions 

Filtering surface 8 times area of 
previous designs 
Greatly increases life of 
fuel injection equipment 


This new filter has been expressly designed to remove the 
extremely minute dust particles, carried in suspension in 
fuel oil, which are responsible for most of the wear in pumps 
and injectors. Extensive field tests under 
arduous conditions at home and overseas 
have proved it possible to obtain eight 
times the injection equipment life com- 
pared with that using older methods of 
filtration. The overhaul and maintenance 
costs of fuel injection equipment are thus 
greatly reduced and engines are kept 


longer in service. 


The World's Leading Manufacturers of 
FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3 
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for 
casehardening 


heat-treatment 


brazing... 


The ‘Cassel’ Heat-Treatment 

Service offers a complete range of 
salts, furnaces and technical advisory 
facilities to meet all problems. Surface 
hardening, for example, is carried out 
in batch-type or automatic furnaces, 
using ‘Cassel’ C.S. 700 or low-strength 


cyanide-carbonate baths. 
A selection @igypical surfuce-hardened cc 


~ 


hardening 


these 
curate control o 


Rapid treatment 
* Uniform result 
* High output fF asm 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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HORIZONTAL BORING and 
MILLING MACHINES ... 


Independent drive to 
spindle and facing 
head. 


SPECIFICATION cwc 


Spindle diameter 80 mm 
Spindle taper 5 morse 
Maximum Facing diameter 36” 
Maximum boring depth 28” 
Maximum distance spindle to 
table 31” 
Maximum distance column to 
faceplate 
Work table 35” « 44” 
Table Feeds : 
Long 37” 


Hand and Power drive 
to Rotary Table. 


immediate delivery—in- 
spect it at our show- 
rooms. 


@ Heavy Duty Facing 
Head. 


International 


Machine Tool 

Exhibition, June 
22 to july 6, 1956 
Olympia, London 


Grand Hall Stand Nos. 45 & 61 


| 
| 
| 
| 
| 
| 
Model CWCiavailable for | 
| 
| 
| 
| 
| 
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ELGAR 
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@ Model HWC available 
for early delivery 


iB Our showrooms are only 
a few minutes from London 
Airport. 


Cross 
Spindle speeds 


Faceplate speeds 
Spindle feeds 


Main motor 
Approximate weight 


aa” 
(15) 15-515 
r.p.m, 
(12) 15-300 
r.p.m. 
(100) 0°007- 
44” per rev. 
h.p. 
tons 


(18) 84-562 
rpm 
(15) 84-316 


r.p.m 
(100) 0°0007. 
per rev. 
h.p 
2 


4 tons 


Sed Crmpany Limited 


HAMPTON ROAD WEST: HANWORTH FELTHAM MIDDLESEX 


Phone FELTHAM 4266. Cables & Grams SHIPMENTS, FELTHAM 


| } a 
a 
| 
110 mm 
6 morse 
46” 
47” 
9 10” 
61” § 
3 


E N 0 LD TIMING CH 


Gi RENOLD CHAINS LIMITED - manchester 


Automobile Engineer, March 


A 

a 

igh 

‘= 


Experimental Melting Furnace. 


ALLOY STEELMAKERS FORGEMASTERS HEAVY ENGINEERS 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 

They are used on diesel engines and petrol engines, and are available for 
other speed control applications, 

Iso-Speedic governors can be supplied which give control within 0.3%, 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engincers are at your disposal. 


THE 1SO-SPEEDIC COMPANY LTD., COVENTRY 


|| 

7 


LIMi WIMB® DIVISION, COVENTRY 
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Girling Power-Assisted Steering A unt with an 
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Decorative Plated Finish D. J. Fishlock Notes on 
electro-deposition processes 


THESE LAMPS BY JOSEPH LUCAS Vehicle Development J. L. Koffman Use of models 


LID. ARE TYPICAL ACCESSORIES 
FOR WHICH A VERY HIGH 
STANDARD OF PLATING IS 
NECESSARY IN ORDER THAT THE Hydraulic Drawbar Dynamometers Standardized 
ORIGINAL FINISH MAY BE MAIN 

TAINED DESPITE PROLONGED instruments to ascertain or check the performance of 
EXPOSURE TO THE ATMOSPHERE 


and analogues to save time and cost 


tractor vehicles 

New Plant and Tools Recent Developments in production 
equipment 

Fuel Injection E. M. Goodger Metering control with 


timed injection as an alternative to carburation 
Published the second Wednesday in every month 


by ILIFFE & SONS LIMITED Performance Prediction A simple graphical method for 
Dorset House, Stamford Street, London, S.E.1. 
Telephone « Waterloo 3333 (60 lines) 
Telegrams + Sliderule, Sedist London. The Nilos Ring A simple all-metal sealing device 
The annual subscription inland and overseas 
is £2 17s. Od. including the special number for ball and roller bearings 


Canad. d U.S.A. $8-50 
vinconiictamaahe Lloyd Air-cooled Engine A 596 cm’, two-cylinder, 


the determination of vehicle acceleration 


BRANCH OFFICES four-stroke unit with an overhead camshaft and hem- 


Coventry - 8-10 Corporation St., spherical heads 
Telephone Coventry 5210 
Birmingham 2 - King Edward House, New St. Recent Publications Brief reviews of current technical 


Telephone - Midland 7191-7 
books 
Manchester 3 - 260 Deansgate ; 
Telephone - Blackfriars 4412 Current Patents A review of recent automobile 
Glasgow, C.2 - 268 Renfield St., 


Telephone - Central 1265-6 specifications 
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On-lhe-sptt 


High on its pedestal in City Square the statue of the Black Prince gazes out over the centre of Leeds, 
one of Yorkshire's great industrial cities. Famous principally as a centre of the woollen and clothing 
industry, there are today in Leeds thriving engineering and light industries manufacturing a wide 
variety of products, Skefko serves this important area from its offices in the Headrow, offering an 


unsurpassed service in supplies of high quality ball and roller bearings and expert technical advice, 


backed by all the resources of a world-wide organisation, 


64 THE HEADROW, LEEDS, 1. Tel: Leeds 22932/ 3. ‘Grams: Skefko, Leeds, 1 


BALL & ROLLER 
BEARINGS 


RING COMPANY LIMITED - LUTON - BEDS 
BASIC BEARING TYPES GALI, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
One of a series of advertisements featuring towns where service is centred. Other offices are at :-—-ABERDEEN 
BIRMINGHAM ~~ BRISTOL CARDIFF DUBLIN EDINBURGH EXETER GLASGOW ~ LEICESTER LIVERPOOL 
LUTON MANCHESTER NEWCASTLE-ON-TYNE NOTTINGHAM SHEFFIELD SOUTHAMPTON 


SS 


BELFAST 
LONDON 
G125 
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Editorial Staff T. K. Garrett, A.M.1.Mech.E. A.F.R.Ae.S.( Associate Editor) 


F. C. Sheffield 
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DESIGN MATERIALS 


PRODUCTION METHODS WORKS EQUIPMENT 


Fiseal Afflictions 


Atrnovcu this journal is normally concerned only 
with the technicalities of automobile engineering, there 
are occasions when cognizance must be taken of other than 
technical factors which affect the efficiency and well-being 
of the British automobile industry. In the past, for example, 
strong criticism of the Government’s taxation policy for 
automobiles was completely justified, since the R.A.C. 
rating formula then used seriously circumscribed engine 
design development. As is well known, the use of this 
formula inevitably meant that only high-speed engines of 
long stroke and small bore were suitable for the popular 
market. For many years, those responsible for fiscal 
policy argued that the formula did not have an adverse 
effect on engine development, but since the change in the 
taxation system, developments have been concentrated 
almost wholly on square or over-square engines. 

Tc-day the British automobile industry is once again in 
danger of being seriously affected by the Government’s 
fiscal policy. Presumably, the intention behind this policy 
is the expansion of export trade in vehicles. For the past 
ten years the automobile industry has earned more foreign 
currency than any other manufacturing industry in this 
country, and in 1955, despite increased and very keen 
competition from other countries and import restrictions 
in some of the best overseas markets, British vehicle 
exports were still higher than those of any other country. 
The maintenance, and if possible the increase, of this 
supremacy is in very great measure dependent upon price 
levels. But the measures recently enforced must almost 
certainly lead to increased costs, which will probably 
entail price increases. 

On more than one occasion it has been stressed in these 
columns that a healthy home market is absolutely essential 
if export markets are to be retained and expanded for cars 
in the popular ranges. This is not to suggest that the 
home market will, or should, compete with export markets. 
What it does mean, however, is that when for any reasons 
exports fall off, the home demand must be sufficient to 
allow full production to be maintained. Unfortunately, 
this does not seem to be realized in official circles. 

It may, of course, be the official view that a restriction 
on home sales will lead to greater sales efforts in other 
markets, but this is unrealistic. During the past ten years 
unsurpassed efforts have been made to expand existing and 
open new overseas markets for British automobiles. It is 
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difficult to see how reducing the potential home demand by 
increasing purchase tax and making hire purchase more 
difficult will lead to any appreciable increase in the great 
efforts already being made to sell vehicles overseas. It is, 
however, all too probable that these measures will lead to 
cuts in production (several have already occurred) and 
consequent increases in production costs. Any such 
increases can, of course, be met in one of two ways; either 
by a rise in selling prices or by a reduction in profit margins. 
Neither holds out much hope for the future. 

A rise in selling prices will cause a further drop in 
sales, followed by further cuts in production and further 
rises in manufacturing costs, and so ad infinitum. Nor is 
there any reason for thinking that a reduction in profit 
margins would be in the interests of the industry or the 
country. In fact, such a policy would almost certainly 
lead to a reduction in the funds available for capital invest- 
ment to maintain factories at the highest possible level of 
efficiency. There is also a probability that reduced profit 
margins would have an adverse effect on the funds available 
for design development, an item which really needs 
increased, not diminished, expenditure. 

In this connection, some figures quoted by The Financial 
Times regarding the German automobile industry, this 
country’s greatest competitor, are of interest. If the price 
index for 1950 is taken as 100, the index for German cars 
is now 99. Yet during the period 1950-1955, German 
raw material prices have risen sharply, sheet steel for 
example, has risen by 80 per cent, and wage rates have 
increased by 40 per cent. That German motor cars are 
now on the average cheaper than in 1950, though superior 
in quality, is attributed mainly to the manufacturing 
economies consequent upon greatly increased production. 
Although, as we in this country know only too well, the 
German vehicles have made successful incursions into 
export markets, the leaders of the German automobile 
industry still believe that its strength rests on a firm 
foundation of expanding home demand. 

We do not object to these fiscal afflictions because of 
any wish to have the automobile industry protected against 
any economic ills that may beset the country. Our objec- 
tion stems from the fact that we sincerely believe that they 
will tend to prevent the industry from playing its full and 
vital part in the development of a balanced economy free 
from the stresses and strains of recent years. 
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Girling Power-Assisted Steering 


A Unit With an Ingenious Valve Spring Arrangement 


‘Tw Girling power-assisted steering arrangement was 
demonstrated to the public for the first time at the 1954 
Earls Court Exhibition. This manufacturer states that 
interest in the system is so widespread that it is difficulg to 
cope with all the enquiries that are continually being received. 
Two units are currently being offered: one is the 1}in bore 
steering unit for cars and light vans, while the other is a 
2} in bore unit for heavier vehicles. The smaller one gives 
a thrust of 1,075 lb, while the larger unit gives 2,400 Ib 
thrust. No application has yet been found that is too heavy 
for the larger unit. However, this might be because the 
system so far has been applied to vehicles initially designed 
for operation without power assistance and which therefore 
are reasonably light to steer. 

Both units are served by a Hobourn Eaton, engine-driven 
pump, shown in Fig. 1. If necessary, the pump and reservoir 
can be supplied separately, so that the reservoir can be mounted 
on the vehicle structure instead of on the pump body. One 
size of pump has been found adequate for both the small 
and large steering units. Its output is sufficient if it is 
rotating at as little as 700 r.p.m., and its maximum speed 


Fig. 1. The Hobourn-Eaton pump employed in the Girling power- 
assisted steering systems can be installed either as shown in this illustra- 
tion, or with the reservoir mounted separately 


should be limited to 6,000 r.p.m. The Hobourn Eaton pump 
was chosen because the output of the standard unit currently 
in production is suitable for this application, the unit is 
reliable, relatively inexpensive and has a long service life. 
S.A.E. 10W oil is recommended for the system. 

One of the first decisions that Girling had to take was 
whether to manufacture a two-piece or a one-piece steering 
assembly. In the two-piece arrangement the valve and the 
steering units are separate, whereas with the one-piece layout 
they are not. Incidentally, the Americans include the pump 
as one of the pieces and call these the three-piece and two-piece 
arrangements respectively. Although the two-piece arrange- 
ment (by the British definition in some instances be 
the less expensive so far as the steering unit is concerned, 
the fact that additional components are needed to install 
each piece separately, generally more than offsets this 
economy. 

With the two-piece layout there are inevitably four 
flexible hoses and their end fittings, whereas the one-piece 
type of unit requires only two. The four hoses are: one 
between the pump and the valve unit, two between the valve 
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unit and the steering unit, and one for the return to the 
reservoir. Reduction of the number of hoses not only lowers 
the cost, but also decreases the vulnerability of the system 
to accidental damage. Moreover, the larger the number 
of flexible hoses, the greater is the lost motion and sponginess 
due to expansion of the system under hydraulic pressure. 
When the two-piece system is used, the valve unit is generally 
incorporated in the drag link which, therefore, must be a 
special component, whereas in the one-piece arrangement 
the drag link only has to be modified by shortening it, in 
some applications by as little as 14 in. Employment of the 
two-piece arrangement also involves the fitting of two 
brackets to the steering unit instead of one. In view of the 
obvious advantages of the one-piece type of unit, this layout 
has been adopted by Girling. Nevertheless, should a 
sufficiently large demand arise for the two-piece type for a 
special application, no doubt it would be met. 

Both the Girling units have been designed so that a 
minimum amount of modification is needed to existing 
vehicles to adapt them for power steering. One end of the 
steering unit is anchored to the vehicle structure, on which a 
suitable bracket is, of course, required. At the other end are 
the two connections to the steering drop arm and the drag 
link. One of these is a special ball pin fitted to the drop arm, 
and the other is the ball joint on the end of the drag link. 
As already mentioned, this link has to be shorter than if it 
were connected directly to the drop arm. 

The accompanying illustrations, Figs. 2 and 3, of the 
14 and 2} in bore units are representative of the type of layout 
that is offered, but they are experimental arrangements and 
no doubt will be varied slightly to suit different installations. 
Two different types of unit are available in each of these 
two sizes. With one, the valve unit is arranged in line with 
the drag rod, but with the actuating unit alongside; in the 
other, the drag rod, valve and actuating units are all in line 
on a common axis. The essential components of both 
types are similar, except in that the valve unit of the type 
that is not in line must have the device to prevent any 
tendency for it and the drag rod assembly to rotate round the 
jack, or vice versa, whereas the in-line type might be used 
without this device. In general, the moving parts of each type 
of valve unit are common to all applications of that kind. 
Thus, the prime cost is kept to a minimum and spares will 
be readily available. The in-line version of the smaller unit 
and the side-by-side arrangement of the larger one are 
shown in the accompanying illustrations. 

By using one or other of these alternative types, it is 
possible to install the system, without altering the steering 
geometry, in any existing design of vehicle which incor- 
porates a beam axle and in most with independent front 
suspensions. When the in-line type of unit is employed, it 
either has a rod extension that forms the drag link, or it 
replaces the drag link and has lugs attached to its body 
to receive the ends of the steering rods. If the other type of 
unit is employed, the drag link is attached to an extension 
of the valve body. 

The in-line installation, of course, is the more compact 
one. Several types of ball end fittings are suitable for the 
attachment of the piston rod to the frame; only one of these 
is shown in the illustration. The piston rod is ground to a 
finish of 10 micro-in and chromium plated to give good 
wearing qualities. A square section, rubber ring is housed 
in the outer end of the cover that closes the end of the jack; 
it acts a8 a wiper to prevent abrasive matter entering the 


Automobile Engineer, March 1956 


: 
i 
Alternative flange 4i al 
4 
: 
= 
: 


Fig. 3. For some applications, it is more convenient for the valve unit not to be in line with the jack, as in this arrangement 


In this 2 in bore 


unit, square section wire is used for the centralizing spring 


bearing that carries the rod. The diametral clearance 
between the rod and the bearing is in the order of 0-0005- 
0-0020 in. 

Two high pressure seals, in the form of circular section 
rubber rings, are employed at this end of the unit. One is 
housed in a counterbore in the outer end of the bearing, 
where it is retained by the spigot of the end cover, which 
projects into the counterbore. The other ring is housed in a 
groove round the outer periphery of the inner end of the 
bearing, which is spigoted into the cylinder. A banjo union, 
for the pipe that carries both the high pressure oil supply to 
and return from this end of the jack, is screwed radially 
into the periphery of the bearing. It communicates with an 


Fig. 2. 
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oilway drilled from the inner end face of the bearing. The 
other end of the pipe is connected to the valve body. Spigoted 
on to the end of the rod is the aluminium alloy piston, It 
carries a conventional, cast iron, piston ring type seal in a 
groove round its outer periphery. 

In the experimental unit illustrated, the valve body is 
spigoted into the other end of the cylinder, but the possibility 
of making these two components integral is being investigated. 
The sliding component of the valve is made in three pieces. 
One is an Alford and Alder ball joint, which is self-adjusting 
for wear; the ball pin of this joint is carried in the lower end 
of the drop arm of the steering box. The centre component is 
the valve spring retainer, which is screwed on to the ball 


In the Girling power-assisted steering unit with the valve in line with the jack, a single spring made of circular section wire is employed 
to centralize the valve 
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joint cup, and the other is the valve bobbin. Assembly of the 
valve bobbin to the spring retainer is effected simply by 
passing the end of the bobbin, round which is a peripheral 
groove, into the circular portion of a key-hole slot machined 
radially in the end of the retainer, and then sliding the 
bobbin into the parallel-sided portion of the slot until both 
components are coaxial, In this position, the sides of the 
slot register in the groove round the end of the bobbin; close 
tolerances are maintained in the manufacture of these 
components, to provide positive axial location. 

The valve body also is in three pieces. One is spigoted 
into the end of the cylinder of the steering unit and forms 
the housing for the valve. In the intermediate component, 
the valve spring is housed. The third component carries the 
ball joint that connects the unit to the drop arm; its outer 
end is cupped to receive the ball joint on the end of the drag 
rod. 

Both ends of the bobbin form reaction pistons, whose 
function will be explained later. ‘The end nearest the cylinder 
is grooved peripherally to receive a circular section rubber 
sealing ring and is carried in a hole in the valve housing. 
A separate bearing, flanged and clamped between the spring 
and valve housings, carries the other end. The seal round the 
periphery of this bearing is a circular section, rubber ring 
seated in a groove round the hole in the valve housing and 
retained by the flange. Another rubber ring, also of circular 
section, is carried in a groove round the bore of the bearing 
to prevent the escape of oil along the bearing surface and into 
the spring housing. The centre portion of the valve has two 
grooves machined round it, and there are three grooves in 
the bore of its housing. Two flexible hoses are connected 
to the valve housing, one is the high pressure supply from 
the pump and the other is the return to the reservoir. The 
high pressure pipe is connected to the centre groove in the 
housing and the return pipe to the other two. 

When the valve is in the neutral position, the land between 
the two grooves on the bobbin is in line with the high pressure, 
or intermediate, groove in the housing. This land is 0-012 in 
narrower than the high pressure groove in the housing, so 
there is a 0-006 in clearance between its edges and those of 
the groove. Similarly, the lands on each side of the high 
pressure groove in the housing are 0-012 in narrower than 
the two grooves opposite them in the bobbin, so there is also 
a 0-006 in clearance between the outer edges of these lands 
and grooves. Oil from the high pressure groove passes 
through the clearances into the two grooves in the bobbin 
and then out through the other clearances to the return 
grooves in the housing. Thence it passes to the flexible 
hose and back to the reservoir. 

When the valve is displaced to one side of the neutral 
position, for example, towards the cylinder, as in C of the 
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KG Fig. 4. Diagrammatic illustration of the 
operation of the slide valve 


A Valve in neutral position, power cylinder not 
operatin 

Ss bo B Vaive slide moved to left, power cylinder extending 
in C Valve slide moved to right, power cylinder retracting 


valve diagram, Fig. 4, the high pressure groove is placed in 
communication with the outer of the two grooves in the 
valve bobbin and the other groove on the valve bobbin is 
placed in direct communication with the inner of the two 
return grooves in the housing. At the same time, the other 
return groove in the housing is blanked off. In these circum- 
stances, high pressure oil flows into the outer groove of the 
bobbin and thence through a diagonal drilling through the 
axis of the component to the annular space between the 
inner end of the bobbin and its bearing. From this groove, 
passages are drilled to communicate with the external pipe 
that carries the oil to the other end of the cylinder. Thus, 
the whole unit tends to move in the direction in which the 
valve is displaced. 

At the same time, the oil returning from the near side 
of the piston passes into the annular space between the 
valve bobbin and the bearing at the other end. Thence it 
goes through a second diagonal hole to the other groove in 
the bobbin and to the return groove in the housing and back 
to the reservoir. If the valve is displaced in the opposite 
direction, the high pressure oil is fed to the bobbin groove 
which previously carried the return oil, and vice versa. Thus, 
the unit is moved once again in the same direction as the 
valve. 

Since the effective area of the piston face nearest the end 
of the cylinder that carries the valve unit is larger than that 
of the face adjacent to the piston rod, some form of compensa- 
tion is necessary so that the degree of assistance is the same 
in both directions. This compensation is effected by the 
reaction pistons at each end of the valve bobbin. These 
pistons are of different areas. In fact, the area of the reaction 
piston at the end of the bobbin nearest to the actuating unit 
is larger than that at the end nearest the valve spring. When 
the smaller area of the main piston is under pressure, the 
oil supply to it passes through the annular space adjacent to 
the larger reaction piston, and the pressure thus applied to 
the reaction piston assists the driver in moving the vaive. 
On the other hand, when the high pressure oil is applied to 
the larger area of the main piston, it passes through the 
annular space adjacent to the reaction piston of smaller area 
and again assists the driver to move the valve. The difference 
between the areas of the reaction pistons is such as to 
compensate for that between the areas of the two faces of 
the jack piston. 

The movement of the valve required to obtain the full 
pressure in the fluid is 0-025 in, but movement up to 0-050 in 
is obtainable. Only in exceptional circumstances, such as 
turning the wheel against a kerb, is the full movement 
effected. Under normal conditions, a rate of steering of 
12 deg/sec angular movement of the road wheels can be 
obtained. Although this rate of steering is seldom required 
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for entering a turn, it is desirable in that it provides for rapid 
straightening up after the turn has been completed. 

Undoubtedly, the feature that contributes most to the 
success of this power steering unit is the arrangement of 
the spring that centralizes the valve. A single spring is 
employed and it is precompressed to a load of about 75 Ib. 
With most installations, an effort of about 5 lb is required 
at the steering wheel rim before the spring is compressed 
further. Thus, until the load on the steering wheel reaches 
this value, the unit acts in the same manner as a one-piece 
drag link. As the load on the steering wheel increases, the 
valve is moved axially and hydraulic power assistance is 
gradually applied. A typical curve showing the power 
assistance characteristic is given in Fig. 5. From this it can 
be seen that the initial rate of increase of hydraulic pressure 
is very low. In fact, it is not possible to tell, by the feel on 
the steering wheel, when power assistance begins. 

Pre-compression is applied to the spring by screwing the 
centre component of the three-piece valve assembly on to 
the end of the outer component that houses the ball joint. 
In this way, the spring is compressed between a shoulder 
round the ball joint housing and a flange round the end of 
the centre component. The diameters of the shoulder and 
the flange are equal to the diameter of the axis of the wire 
of the spring. Thus, each only forms half of the seating for 
the spring; the other half is formed at one end by a shoulder 
round a hole in the housing into which the flanged centre 
component fits, and at the other end by the spigot of the 
housing for the ball joint assembly. This means that the 
distance between the spigot end and the shoulder must be 
accurate to relatively fine limits. To obtain the required 
degree of accuracy, shims are fitted. Each end of the spring 
bears on a flanged brass sleeve to ensure even distribution 
of load over the ground ends of the spring when it is com- 
pressed. These quickly bed down to accommodate slight 
differences in the lengths between the halves of the seating 
faces. From the illustration it can be seen that movement of 
the valve in either direction further compresses the spring 
between the housing and the valve assembly. 

The other power steering arrangement manufactured by 
Girling operates on the same principles, but the detail 
arrangement of the spring and the ball joint assembly 
attached to the drop arm is different. Square section wire 
is employed for the spring to obtain the required stiffness 
in the smallest possible space, and the dimension between 
the outer seating faces for the spring is controlled by a 
distance tube. As has already been explained, it is necessary 
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Movement of valve plunger - in 

to prevent relative rotation between the track rod assembly 
and the axis of the jack. It is also essential that the location 
is effected in such a way as not to add to the friction between 
the valve assembly and its housing, otherwise a stick-slip 
action might take place and give rise to undesirable steering 
characteristics. Therefore, the location is effected by two 
straight rows of ball bearings, diametrically opposite one 
another and parallel to the axis of the unit. The balls are 
separated by small coil springs. Their inner races are longi- 
tudinal grooves in the outer periphery of the ball joint 
housing and their outer races are grooves in the inner 
periphery of a hardened steel sleeve. This sleeve is housed 
in a cylindrical casting fitted over the end of the valve unit 
to enclose both the ball joint assembly and the valve spring. 
The outer end of this casting is closed by a plate, which is 
retained by a Seeger type circlip in a groove near the end of 
its bore. 

The two cup components of the ball joint attached to the 
drop arm have spherical seatings machined in their inner 
faces. So far as their external form is concerned, they are 
cylindrical in elevation and rectangular in plan. Therefore 
the ball pin can rotate about its own axis or about a vertical 
axis through the centre of the ball, but is located against 
rotation in a vertical plane to prevent relative rotation between 
the drag link assembly and the hydraulic jack. A saddle piece 
is fitted against each cylindrical face of the cup components, 
and the whole assembly is retained by a ring nut in the end 
of the housing. 


N the 1955 Annual Show Review issue of the Automobile 

Engineer, in the description of the Borg-Warner overdrive 
it was stated that if the throttle were held open above the 
overdrive cut-in speed, the large initial current necessary to 
operate the solenoid would continue to flow, and also that 
when the overdrive is locked out, the high current flows 
through the solenoid as long as the vehicle speed is above 
the cut-in speed. These statements are incorrect and give a 
completely wrong impression. 

Electrically the solenoid unit contains two separate circuits 
wired in parallel, (a) the solenoid proper, and (b) an electro- 
magnet. These circuits are coupled at one end to a lead fed 
from a relay, while at the other end circuit (b) is permanently 
earthed, but circuit (a) is broken when the central plunger 
reaches its operating position. The plunger has an external 
return spring and carries inside it a spring-loaded pawl rod. 
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At cut-in speed the large current through the solenoid coii 
moves the plunger to the right to compress the return spring, 
and also the paw! rod spring if the pawl is unable to move 
into engagement. When the plunger contacts the pole 
piece of the magnet, it breaks the solenoid earth contact, 
but current continues to flow through the magnet circuit. 
Since the plunger is then in actual contact with the pole 
piece of the magnet, a very small current is sufficient to 
hold it there against the spring load. The position then is 
that the pawl rod spring is compressed in readiness to move 
the pawl into engagement as soon as conditions are favourable. 
This small magnet current continues to flow as long as the 
vehicle is running at speeds in excess of the cut-in speed, 
but the large solenoid current flows only for a fraction of a 
second. The electrical equipment for this over-drive is 
supplied by Joseph Lucas Ltd. 
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“Visual Planning’’ layout of exhauster production unit in new factory 


Vacuum Braking Equipment Manufacture 


Methods Introduced at the Clayton Dewandre Works to Cope with Rapidly 


vxpanding Output. 


ly the main machine shop on the ground floor, the addition 
of plant and equipment over several years in the effort to 
raise production to keep pace with demand had resulted in 
a congestion similar to that experienced in the assembly shop. 
As relatively heavy machine tools and fixed plant were 
involved the problem called for different treatment, however, 
and a survey soon revealed that rearrangement of equipment 
within the confines of the shop could not effect the desired 
and lasting improvement. As a consequence it was decided 
to detach one component that, for production, assembly and 
testing, could be handled as an independent unit in another 
factory. By this means floor space could be made available 
in the main shop to permit a worthwhile re-planning to meet 
existing and future demands for the other products. The 
component selected for this purpose was the rotary exhauster, 
which is produced in eight different sizes and in a range of 
12 models, including base-, flange- and spigot-mounted types. 

The company is in possession of a newly-built factory at 
Boultham, a few miles out of Lincoln, and a month ago the 
necessary plant was transferred from the main shop. This 
operation was planned down to the last detail so that produc- 
tion should suffer the least possible interruption. Founda- 
tions were prepared, shop supply lines were made ready for 
connecting up, and wiring was run in readiness for the 
machines and tools which were moved into position at the 
wecek-ends. 

For all preliminary investigations and for the final layout 
“Visual Planning” equipment was utilized. An illustration 
shows the model layout of the production, inspection, pal- 
letized store, assembly, testing, and despatch departments 


PART IL, 


for the exhauster unit in the new factory. A second, and 
larger, model layout for the main shop in the parent factory 
occupies another room. A common policy, sufficiently 
flexible to permit of minor modification and adapta- 
tion to suit the individual requirements of a variety of 
products, is applied in both the factories. The self-contained 
layout for the production of the exhausters may conveniently 
be taken as indicative of the system in general. 

On the production lines of the three main sections—for 
exhauster bodies, end covers, and rotors—machines are 
arranged on both sides of continuously running conveyors 
of the slat type manufactured by G. W. King Ltd. of 
Hitchin. Where machines are grouped for sequential 
machining operations, work may be transferred on gravity 
roller tracks. Bodies are transferred directly and end covers 
are palletized but rotors are moved in wooden fixtures 
in which they are set up individually to prevent the pos- 
sibility of accidental damage. The conveyors feed to the 
inspection tables and after the parts have been checked they 
are loaded directly into pallets by the inspectors. Coventry 
Climax 1l-ton and 2-ton forklift trucks are used to transfer 
the inspected parts to the palletized store, where matched 
sets of parts are collected ready for issue to the assembly 
department. Here the parts are washed, drilled for dowels 
and passed to the lines. 

The assembled components are conveyed direct to the 
floor-level track in the test department. From this they are 
picked off and transferred to hangers on an overhead 
conveyor line serving the rows of test stands. The testers 
lift the exhausters from this line to the test stations and, 
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after the test is completed, re-hang them on the line. The 
return loop of the conveyor is located immediately alongside 
the store and the tested units are lifted off and, after a 
wooden plate has been fitted over the base orifice to prevent 
the leakage of oil from*the interior, are loaded into pallets 
for transport by road to the engine builders. Fifteen units 
are carried in each pallet, which is of steel since wooden 
pallets tend to deteriorate as a consequence of oil leakage 
from the components. 


Production methods 

In view of the wide range of the company’s products, the 
multiplicity of individual items, and the varied level of 
demand, many parts are necessarily batch-produced on 
general-purpese machines. Whenever practicable, however, 
specific items or complete components are put into con- 
tinuous production on a definite time cycle. Rotary 
exhausters may be cited as a case in point. To detail the 
operations on certain of the major items of these components 
is to indicate generally the methods applied in the reorganiza- 
tion of production. 

Every precaution is taken to avoid an involuntary inter- 
ruption of production. Most machines served by powered 
transfer lines are operated on a strictly scheduled tooling 
system. After a specified number of hours in operation, 
determined from a study of the experience in actual working 
conditions, all tools are withdrawn for servicing. They are 
immediately replaced by duplicate tools which have been 
reconditioned in a special tool-servicing shop. The actual 
changeover is, of course, carried out at the end of a shift. 
These duplicates are stored alongside their respective 
machines against the contingency of an individual breakage 
between scheduled replacements. In the event of such a 
failure the faulty tool is immediately reconditioned, or is 
scrapped and replaced, and then restored to its position by 
the machine. 


Lubrication of machine tools and equipment is also 


arranged as a scheduled service in off-shift hours. A trolley 
carrying all the required lubricants is brought to the line 
and a trained operator makes all the necessary replenish- 
ments. The line chargehand gives a check signature for 


The commencement of the body machining line. On the right is the 


Precimax fine borer 
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On this Precimax fine borer, exhauster bodies are rough faced and bored 
and subsequently finish faced and bored 


the service, which includes the complete change of spindle 
oil in the case of fine boring machines, 


Machining exhauster bodies 

The cast iron body of the exhauster is in continuous 
production on a line arranged for a four-minute time cycle 
and worked on a double shift basis. The first operation is 
to face one end of the casting in order to provide the datum 
face for subsequent location when boring. At present this 
is done on a Herbert No. 4 turret lathe modified for use as a 
facing lathe and equipped with a Wimet tool and a hand- 
operated chuck with a set of hard jaws. 

A transversely arranged gravity type roller track conveys 
the faced castings to the Precimax duplex, double-ended, 
fine boring machine. On this they are set up in special 


Pally machined exhauster bodies are passed from the main conveyor on 
to a roller track for finishing operations 
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Precimax fixtures on the right-hand heads for the rough 
facing of the other end of the casting and for rough boring. 
Dust extraction equipment is provided for this operation. 

The castings are then transferred on another transverse 
roller track back to the other side of the line for two drilling 
operations, On a Pollard machine fitted with a 4-spindle 
head, four tapping holes for the cover screws are drilled in 
each end face. The work is supported in an indexing, turn- 
over fixture bolted to the machine table. Alongside the 
Pollard drill is a Herbert single-spindle drill and on this the 
eight previously drilled holes are countersunk. 

After drilling, the bodies are returned on another roller 
track to the Precimax borer, where they are finish faced and 
finish bored on the left-hand heads. The operator of this 
machine unloads and reloads one pair of heads while work 
is being performed on the other pair of heads. Earlier, the 
practice had been for the operator to inspect and check 
dimensions with a plug gauge and a length gauge. In the 
new layout, Solex air gauging equipment is provided and 
with this a patrolling inspector will check dimensions of the 


Turn-over jig on Pollard drill with multi-spindle head for drilling body 
end faces 


bore, the length, and the squareness of bore and faces, and 
also examine the casting for soundness and freedom from 
porosity. 

Next, the bodies are transferred to a Cincinnati No. 2 
vertical miller, where the base and also the top face are 
machined, A new hydraulically operated indexing fixture 
has been fitted and on this the work is located from the bore 
on a substantial overhung spigot. Using a standard 4in HSS 
face mill this operation exceeded the scheduled time cycle, 
so a change was made to a Galtona carbide-tipped face mill. 
With this tool fitted the operating time was reduced by more 
than 55 per cent. 

Then, as the body is transferred on the powered slat-type 
conveyor, follows a series of drilling, bottoming, reaming 
and spot-facing operations on Kitchen and Wade radial 
drills. On these machines conventional types of jigs and drill 
plates are used and the drill spindles are fitted with quick- 
change collets. 

Two slots are then milled under the base for clearing two 
of the base holes. This operation is done on a Cincinnati 
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Hydraulically operated indexing fixture for milling of the body base and 
top facings 


No. 2 vertical miller with a 4 in diameter cutter, 1s in wide. 
Two tapping operations on Huller automatic cycle machines 
complete the machining. On the first of these, a single- 
spindle machine, two holes are tapped jin diameter gas 
thread. As these holes are at different levels, the two-way 
fixture provided to facilitate loading and unloading is 
arranged to restore height to suit a single tap setting. The 
second Huller machine has a 4-spindle head and is used to 
tap the cover screw holes in the body end faces. This 


machine also is equipped with a slidable, two-way, loading 


fixture. 

Thereafter the body is conveyed to a fettling station where 
burrs and sharp edges are removed by wire-brushing. It is 
then washed in a Laycock paraffin-air spray. A Dawson 
washer is to be installed later. After final inspection it is 


Huller automatic-cycle tapping machine with 4-spindle head. Two-way 
loading fixture for tapping cover screw holes 
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Drilling and reaming four holes in end covers on Pollard duplex drill 


loaded into pallets ready for transport by forklift truck to 
the palletized store. 


End covers 

B.S.A. 9 in automatic chucking machines are used to 
machine the end covers, which are either of cast iron or of 
light alloy for different models of the exhauster. The tool 
set-up is arranged to face the cover and bore to three 
diameters, in roughing and finishing cuts. At the first opera- 
tion all three bores are roughed out and a cross-slide tool 
rough machines the face. Sequentially, as the tool turret is 


indexed, the seal housing is finish bored and the ball-race 
housing is second bored; the bores are chamfered and the 


Duplex, indexing fixture 

on Cincinnati miller for 

gang-milling blade slots 
in the rotors 
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second cross-slide tool finish machines the face; and, finally, 
the ball-race housing is finish bored to a limit of 0-0005 in. 

The four holes for the attachment screws are drilled and 
reamed on a Pollard duplex drill equipped with 4-spindle 
heads. A slidable work fixture accommodating two covers is 
indexed below the drilling and reaming heads, and one 
location is unloaded and re-loaded in each extreme position, 


Exhauster Rotors 

Rotor and shaft are received as a single unit, the solid cast 
iron rotor being cast on a steel shaft which is suitably profiled 
to axially locate and to key it in position. The unit is roughed 
overall in two settings on four B.S.A. 9 in automatic chucking 
machines. On one of these machines the end of the rotor 
is faced by a cross-slide tool; approximately half of the 
outside diameter of the rotor and the three-diameter shaft 
end are turned; the end of the rotor is recessed; the second 
cross-slide tool parts off the end of the shaft; the abutment 
is faced; and the end of the shaft is centre-drilled. It is then 
transferred to another machine where it is chucked on the 
machined portion of the rotor and the operations are repeated 
on the other half of the unit. 

The mass of the rotor is reduced by six {in diameter 
through holes running, parallel to the axis, between the blade 
slots. These holes are drilled on a Pollard drill with a 
3-spindle head. The rotor is mounted vertically in sn 
indexing fixture and B.S.A. Penetrator drills are used to 
drill three holes. The fixture is then indexed through 60 deg 
and the remaining holes are drilled. 

A Cincinnati horizontal miller is employed for gang- 
milling the blade slots, four rotors being machined simul- 
taneously. For this operation an interesting duplex, indexing 
work-holding fixture is provided. At each end of the fixture 
four rotors are mounted between centres, in parallel, and 
aligned with the four Sin diameter « }in milling cutters. 
The rotors are radially positioned by a loose setting jig, 
shown lying on the fixture in the illustration, which is placed 
over the rotor shafts adjacent to the back centres. This bar 
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is furnished with spigots which are entered in the rotor 
lightening holes to ensure that the blade slots are accurately 
located in relation to those holes. Then the other end of 
the rotor shafts are individually clamped to the spindles of 
the geared indexing head. In the usual manner, one multi- 
spindle station is unloaded and reloaded while units in the 
other station are being machined, ‘This machine is provided 
with dust extraction equipment. 

After slotting, the rotor is finish turned on its outside 
diameter to within a 0-002 in limit. This operation is per- 
formed between centres on a Climax lathe, using a Wimet 
tool. At present the next operation, grinding to finish sizes 
the three diameters of each end of the shaft, is also carried 
out between centres on a Churchill external grinder fitted 
with a 20in diameter x 24 in wheel. Shortly, however, this 
machine will be taken out, and the operational time will be 
reduced on a centreless grinding machine, delivery of which 
is awaited, Solex air gauging equipment is used for checking 
the shaft diameters, one of which is to receive the inner race 


Six holes 4 in diameter are drilled through the rotor on this 
3-spindle Pollard drill equipped with a 60 deg indexing fixture 


Transverse and longitudinal 
sections of rotary exhauster, 
flange-mounted type 


of the ball bearing and is necessarily held to very close limits. 

Key slots, for two No. 6 Woodruff keys, are milled simul- 
taneously in the shaft ends on a Cincinnati 1-18 vertical 
miller equipped with a special duplex-spindle head. Rotors 
are clamped in two fixtures bolted to the machine table, 
being set up on vee supports and axially and radially located. 
As on other layouts, one fixture is serviced while the other 
is in the operative location. The last operation is to mill 
two cutter flats on the shaft ends, on an Edgwick single- 
spindle vertical miller. 


Testing 

Every exhauster is given a full-range performance test 
before being passed for despatch. On each test bench two 
laterally mounted units are driven by universally jointed 
shafts from a single P.I.V. gear. The instrument board 
mounts a vacuum gauge for each unit and a timing clock. 
The complete sequence of tests and incidental adjustments 
occupies about 30 minutes. 


Milling Woodruff keyways in shaft ends on special, duplex vertical head 


Cincinnati miller 
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The test routine is as follows: 

1. Run at 200 r.p.m. and progressively increase to 600 r.p.m. 
in a period of 3 minutes. During this time the unit is 
pulling vacuum and oil in order to flood all passages. 
Decrease speed to 200 r.p.m. and release the vacuum. 
Close the vacuum valve and start the timing clock. The 
exhauster must pull 21 in Hg within 44 seconds and 


Battery of three test benches, each testing two exhausters 


reach the snifting check pressure, up to 26in Hg 
according to type, within 2 minutes. The purpose of 
this test is to prove the performance at low rotational 
speed, as when a vehicle is coasting with the engine idling. 

3. Release vacuum, increase speed to 800 r.p.m., close 
vacuum valve. The unit must pull 2lin Hg in 14 
seconds. 

4. With the vacuum valve closed the exhauster is run for 
10 minutes at 1,200 r.p.m. to prove the unit is mech- 
anically satisfactory and to raise the operating tem- 
perature preparatory to the following test. 


5. Release vacuum, reduce speed to 200 r.p.m., close vacuum 
valve. Unit must pull 21 in Hg in 52 seconds and the 
snifting check pressure in 2 minutes. 

6. Vacuum is released and a run of 10 minutes is made at 
200 r.p.m. to drain out the oil. 

All test data are recorded on standard sheets. 

Usually exhausters are run at half engine speed, but in 


Special rig for testing high speed exhausters on standard type test bench 


some instances units to be operated at engine speed are 
required. A small diameter, high speed model is produced 
for such applications and a special set-up is needed to enable 
these units to be tested on a standard type bench. It 
comprises a simple increasing drive by rubber belt from a 
countershaft mounted at the usual test station, as shown in 
the illustration. Despite the relatively much higher operating 
temperature resulting from the higher rotational speed, no 
difficulty is experienced in obtaining and maintaining a per- 
formance comparable with that of the more common type of 
unit operating at half the speed. 


Automatic Brake Adjuster 


A SELF-ADJUSTING expander unit for hydraulic brakes 
has been developed by Zapadoéeské AutodruZstvo, of Pilsen, 
Czechoslovakia. Both single- and double-acting units are 
in production. Each piston of these units has two grooves 
round its periphery, one for the rubber sealing ring and the 
other for a spring ring, resembling an engine piston ring. 
The spring ring is expanded radially to bear firmly against the 
cylinder bore, and its side clearance in its groove is 0-068 in. 
It acts as a stop to limit the motion of the piston in the 
inward direction. When hydraulic pressure is applied, each 
piston assembly slides outwards, to actuate the brakes, 
carrying with it the spring ring. Then, when the pressure 
is released, the piston retracts under the influence of the 
brake shoe return spring, but its motion is restricted to an 
amount equal to the side clearance of the ring in the groove, 
because the friction between the ring and the bore is great 
enough to resist movement due to tension in the return 
spring. Thus, the position of the stop is continuously 
adjusted so that the travel of the piston is constant, regard- 
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less of wear of the linings or drum. Currently, 2,000 of 
these patented units are undergoing tests in different types 
of vehicles. 


This self-adjusting expander is made in single- and double-acting units 
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Decorative Plated Finish 


Votes on Electro-deposition Processes 


D. J. Fisuvock 


A BY no means uncommon sight in post-war years has 
been that of sadly deteriorating plating on the exterior of 
motor vehicles, the condition varying from an incipient 
corrosion to complete exfoliation, or peeling, of the deposit, 
and tarnishing or rusting of the article. In this article, some 
attempt is made to outline the chief troubles, and to give 
some indication of the solutions available for the apparent 
decline in the quality of decorative electro-plating. 

The applications of an electro-deposited film are many, but 
may very broadly be divided into three categories :— 

(a) decorative, as illustrated by chromium, silver and gold 

plating; 

(b) utilitarian, that is, primarily for corrosion resistance, 

such as zinc, tin and cadmium plates, and 

(c) salvage, the application of thick deposits of nickel, 

copper, iron or chromium to repair an undersized or 
damaged article. 
These notes are chiefly concerned with the first category, the 
decorative deposit, although its corrosion resistance is 
important, since a poorly-resistant film will soon lose its 
aesthetic appeal. 

For the last thirty years by far the most popular plating has 
been the cold, brilliant, blue-tinged chromium plate. It is 
this deposit, or more accurately, the nickel-chromium 
combination which is responsible for most of the controversy 
relating to the quality of plating. Chromium is a fairly 
common but interesting element, currently priced at some 
7/- per lb, which possesses many peculiar metallurgical 
properties. For the automobile engineer, the most important 
one may be summarized as an abnormally high surface 
activity. It is this feature which causes the metal to react 
instantaneously with atmospheric oxygen to produce an 
invisible but impermeable oxide layer a few atoms thick, 


Polishing hub caps prior to chromium plating at Ford Motor Co. Ltd 


which effectively seals off the reactive metal from many 
adverse environments. It also prevents the adhesion of 
“soils,”’ as may be seen from attempts to paint a sound deposit, 
and inhibits “wetting” by liquids, which are summarily 
displaced unless they react with the oxide film. 

Unfortunately, it has a number of features that detract 
from its usefulness, such as the extreme hardness and low 
ductility of the plated metal. It was early appreciated, there- 
fore, that it would be impracticable to plate more than a few 
millionths of an inch of chromium for decorative purposes, 
since greater thicknesses become increasingly matt, and 
owing to a hardness of about 1000 V.P.N., extremely 
difficult to polish. It is hardly surprising, therefore, that such 
a minute film is by no means continuous. In fact, due to a 
high internal stress, it is actually permeated by minute cracks 
and pores, which, although in no way impairing its brilliance, 
will allow the atmosphere to reach the base metal. Further- 
more, because of the peculiarities of bi-metallic corrosion, 
such a deposit on steel or brass would cause accelerated 
corrosion at the discontinuities. If, however, another metal 
which is itself corrosion resistant, although perhaps lacking 
the brilliance and tarnish resistance of chromium, is inter- 
posed between the relatively reactive base metal and the 
chromium film, a highly durable protective coating will 
result. 

Until the first commercially feasible process was developed 
for plating chromium—in 1924—nickel was foremost as a 
low priced, decorative metal finish, although it required 
maintenance insofar as it tended to fog and develop a yellow 
tarnish on atmospheric exposure. The quality of the nickel 
was, in general, very high, being produced manually by 
highly skilled craftsmen who, though far from conversant 
with the underlying scientific principles, had acquired a 
profound knowledge of the practice. It was reasonably 
logical, therefore, that the first chromium deposition should 
be made on to a relatively thick deposit of nickel, about 
0:001-0:002in deep. This proved an immediate success, the 
chromium acting in a manner analogous to a very thin 
lacquer film. It is interesting that to this day, and despite the 
advances in the field of the last two decades, no entirely 
satisfactory alternative combination has yet been evolved, 
and the nickel-chromium finish is pre-eminent in the realm 
of inexpensive decorative finishes. 

A very brief account has now been given of the composition 
of a duplex finish, but, of course, many complications are 
apparent on closer examination. In the first place, electro- 
deposited metals do not, broadly speaking, plate out fully 
bright in practicable thicknesses. In the cases of both nickel 
and chromium, the metals will only deposit fully bright up to 
some 0:0005in, and while this depth would be adequate for 
the chromium layer in the combination, the same depth of 
nickel would have no protective value whatever on steel, and 
little on brass. Consequently, after nickel plating, which 
requires to be some 0-001 in or more thick on ferrous metals 
and at least 0-0005in on brass, the deposit must be buffed on 
a high-speed mop using a very fine, soft abrasive such as 
lime. Again, it is clearly impractical to deposit a layer of 
perhaps 0-001 in of nickel, which will follow the contours of 
the surface, if the latter has imperfections several mils. deep. 
The work must therefore be prepared to a high finish before 
decorative plating. The polishing sequence used depends 
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upon the nature of the article and the surface finish, but 
briefly consists of light grinding operations with successively 
finer grades of emery, followed by mopping with grease- 
bonded abrasive compositions. 

Electro-deposition of a metal arises from the movement of 
ions towards, and discharge at, the negatively-charged work 
in the plating solution, under the influence of a low voltage 
direct current. Normally the metal being deposited comes 
from the positively-charged anode. The rate of discharge is 
directly proportional to the amount of current flowing, and 
since this will vary in density over an irregularly-shaped 
cathode partly owing to variations in anode-cathode distance, 
and partly owing to solution characteristics, the deposit will 
vary in depth over the cathode surface. For example, holes 
and recesses will be depleted of metal, while projections will 
tend to build up. The surface texture of the cathode is also 
important, since prominences will tend to be exaggerated at 
the expense of depressions. Another feature of electro- 
deposits in general, and nickel plate in particular, is that the 
deposit is pervaded by tiny pores which for a given set of 
plating conditions demand a certain minimum thickness to 
prevent their penetration to the underlying metal. Otherwise 
they can form the sites of a very intense localized corrosion, 
particularly with iron or aluminium alloys. The adhesion 
and ductility of the plate, which depend upon the preparatory 
stages, and on the type of solution and operating conditions 
respectively, also require close attention. 

The normal surface finishes encountered by the plater are 
rolled, machined, cast and forged, all of which require some 
degree of mechanical surface preparation, although this need 
be surprisingly little in the case of well-rolled sheet metal or 
die-castings. Since the final stages in the polishing sequence 
invariably involve the application of a grease-bonded 
abrasive “soap,” the polished surface can be expected to 
retain traces of grease, while holes and recesses may well 
contain accumulations of grease, abrasive and metal dust. 
Finger prints, some tarnish, and dust films can also be 
expected. All these contaminants must be scrupulously 
removed before plating is attempted, since only an intimate 
metallic contact in which the inter-atomic forces can partici- 
pate will give a soundly adhering plate. A pre-treatment 
schedule, designed to eliminate any and all forms of con- 
taminant which might reasonably be anticipated is therefore 
necessary. This will have to be a multi-stage sequence 
including perhaps three or four different types of cleaner, 
selected according to the shape and composition of the 
article, and the types of contaminant. Acid treatments will 
also be necessary to eliminate traces of tarnish or corrosion, 
while each of the stages will be succeeded by a thorough 
water rinse. 

Since each of the stages plays a specific and vital part in the 
pre-treatment schedule, it is virtually essential, particularly 
in the case of mass-production lines, where rejects may be 
produced in very large quantities in the event of some 
irregularity occurring, that each stage be amenable and subject 
to a rigorous control for maximum efficiency. Assuming this 
very thorough cleaning has been achieved, a pure metal 
surface, contaminated only by a water film, should be exposed, 
and this is ready for connection to the L.T. power supply and 
immersion in the plating bath. In the case of a nickel- 
chromium deposit an initial, usually very thin, layer of copper 
may be deposited, after which the work is swilled and trans- 
ferred to the nickel solution. This is an aqueous solution of 
nickel salts, with a number of additional chemicals that 
modify the characteristics of the deposit and facilitate 
control. It is usually worked warm, up to 50 deg C, and 
agitated by some means. 

The duration of the plating operation depends upon the 
type and temperature of the solution used, which decide the 
amount of current which can be passed per unit surface area. 
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Inspecting finished hub caps at Ford Motor Co. Ltd. 


In the latest types of nickel bath, operated at 50 deg C and 
upwards, the current densities may approach 100 amps per 
square foot of work surface, yielding an adequate deposit on 
steel in fifteen minutes. By contrast the old type of cold, 
static solution required plating times of several hours. The 
work is then rinsed and either dried preparatory to buffing, or 
transferred directly to the chromium solution, wherein it 
remains for some five to ten minutes. A final rinse and dry off 
finishes the process. 

Although the latest types of nickel plating solutions 
represent a considerable advance, they can also be held 
responsible for much of the inferior plating of today. It is 
reiterated that electro-plating solutions do not normally 
produce bright plates, but there are now quite a range of 
exceptions, termed bright plating solutions, and usually 
proprietary in origin. While a theoretical consideration would 
not be within the scope of this article, and indeed the pheno- 
menon is by no means fully explicable as yet, it has been 
repeatedly ascertained that the addition of certain elements 
and compounds, frequently of an organic nature, in very 
small and closely defined quantities to plating solutions 
produces very marked changes in the deposit’s structure. For 
example, it has been noticed that the addition of gelatine or 
saccharin, to mention but two out of thousands of substances, 
to a dull nickel solution, results in a very bright, hard and 
brittle deposit. Painstaking research, directed chiefly at 
bright nickel developments, has now evolved some particu- 
larly striking results in this field, combinations of the 
addition agents endowing the deposit with a brilliance equal 
to or bettering the finest buffed plate, while surface imper- 
fections tend to become eradicated with increasing thickness. 

The economic importance of such a process is clearly 
apparent, the intermediate drying and polishing stages being 
obviated, making the process amenable to full mechanization, 
while the initial finish on the base metal need not attain such 
a high standard. The loss of nickel during the polishing 
process, which may range from 20 to 50 per cent, is also 
eliminated, while this type of solution is invariably worked 
faster, thereby further decreasing the production costs, 

In view of the advantages of such a process, it is inevitable 
that there are drawbacks. The chief of these is that most 
addition agents impart an increased internal stress, which 
manifests as a tendency for the plate to strip itself from the 
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base metal and coil up. Consequently an even more rigorous 
cleaning schedule must be specified, a point which is not 
always appreciated. In effect, the base metal requires a very 
slight etch which will “key” the deposit. This factor is a 
major contributor to faulty plating, particularly that carried 
out in automatic plants, where a reduction in efficiency of one 
stage may, if insufficient compensation is available, cause 
havoc with the reject incidence. The deposit is also very 
much harder and less ductile than dul! deposits, and may 
develop hair-line cracks if the adhesion is good, in order to 
relieve the stress. Again, the solution requires considerably 
more control and maintenance, while the gradual decompo- 
sition of addition agents can cause complete failure of the 
solution or, perhaps worse, a marked reduction in corrosion 
resistance of the deposit. 

The nickel-chromium finish is in popular demand at the 
present time, both by the customer and because it is now a 
well established production process. For these reasons a 


great deal of research is being expended in improving the 


finish and solving the outstanding problems. For example, 
a new chromium plating process has recently been developed 
which yields a crack-free deposit at very high speeds. There 
is, however, a world shortage of nickel at present, one which 
has prevailed for several years and shows no signs of abating. 
Owing to the importance of the metal in the production of 
alloy steels and so forth, it is an unfortunate fact that the 
heaviest burden of restrictions in its use has been borne by the 
plating industry, which uses some 10 to 15 per cent of the 
total world output. When supplies are short, there are a 
number of alternative methods of maintaining production. 
The most obvious is to reduce the thickness, a method 
frequently practised, although attended by obvious hazards, 
and one to which much faulty plating may be attributed. 
Again, the nickel may be partially or wholly replaced by 
another metal or alloy, and a number of proprietary develop- 
ments have been subjected to very searching production and 
exposure trials. Unfortunately, they have not always fully 
justified the optimistic claims of their sponsors. 


COMMERCIAL VEHICLE TRANSMISSIONS 


[N Germany, the need to achieve from a given engine as 

high an average speed as possible allied to the lowest 
possible fuel consumption under the most varied traffic and 
road conditions, the lower unit output favoured by trailer 
operation, and the greatly increased use of diesel engines 
have combined to cause a trend towards a much wider 
reduction range with closely spaced gear ratios. With the 
introduction of heavy-duty tyres, vehicles of 12-16 tons 
useful load became popular, Overall reduction ranges were 
raised to 1:10. Transmissions having six forward speeds 
replaced five-speed transmissions, though in medium-size 
vehicles not usually operated with a trailer, five speeds are 
still considered adequate. In transmissions of several steps, 
much of the driving time is in the upper gears, and hence 
at least the first two gears below direct drive must be 
adapted to more sustained operation. 

More gear steps entail more frequent gear-changing, and 
to lighten the driver’s task, gear-changing must be made 
easier. ‘Though sliding-gear transmissions are still used, 
most German commercial vehicles are equipped with reduc- 
tion-gearing transmissions in which dog-clutch changing 
is provided for all change gears. 

To meet severe service requirements, an additional high- 
speed gear or overdrive may be incorporated in a trans- 
mission, often in conjunction with pre-selection which also 
facilitates gear-changing. Miulti-step transmissions consist- 
ing of a main transmission and an auxiliary transmission 
have also been produced. Various systems are employed 
to facilitate gear changing in such multi-step transmissions. 
Correct changing is ensured by arrangements permitting 
changing under load, engaging being achieved by means 
of friction couplings or brake bands 

Transmissions of the more complicated types in which 
the driver is completely or partially relieved of the task of 
gear changing cost far more than manually operated trans- 
missions, and this prevents their widespread use. However, 
other factors, such as savings in maintenance, possible 
savings in labour through the reduction of driver strain, and 
greater driving safety may combine to justify the change- 
over to a modern-type transmission. Tests of the efficiencies 
of various types have shown the advantages of torque 
conversion when it is applied to starting and its use is 
confined to a limited part of the total speed range. For the 
main speed ranges, it is and will remain unsuitable, since 
it is inferior in efficiency to direct transmission and 
mechanical gears. M.I.R.A. Abstract 55/12/1. 


TYRE DESIGN 


“TUBELESS tyres already in use for trucks are of the 
15 deg bead drop centre type, in all sizes up to and 
including replacement for the conventional 11-00 x 22 size. 
All major truck manufacturers have adopted tubeless tyres 
for 1956 models, and trailer manufacturers are expected to 
follow suit. The advantages of tubeless tyres are listed as 
simplicity, weight saving, improved mounting, improved 
safety, protection against punctures and blow-outs, cooler 
running, improved ride and the elimination of tube and 
flap. Repairing and retreading will involve some differences 
in method, but there will be no difficulty. For repairing 
more serious damage to tubeless tyres, it is hoped that 
chemical curing section patches will be available in the future. 
In tubeless tyres, because of the tight fit of the tyre on 
the rim, the bead wire, which is of more flexible material, 
is located in the centre of the structure; load is carried on 
the base of the bead—the 15 deg. taper. The low flange 
serves as a stop and centring device. New types of material 
have replaced the cotton fabric used in the chafers of 
conventional tyres. The tube has been eliminated, and 
penetrating objects generally cause only a slow leak, if any 
leak at all. Since the tyres are not interchangeable with con- 
ventional tyres on the same rim, the size markings are different. 
For the tyre body, rayon cord has been greatly improved 
to meet increased speeds and loads. The 1650 denier rayon 
tyre cord is available in three grades, the super grade having 
a cord strength of 32-50lb. Rayon of even greater strength 
and higher resistance to impact, fatigue and moisture is 
predicted. Nylon 66 is fast becoming popular as a cord 
material. A variant known as Nylon 6 may prove of use 
and may cost less. Steel or wire cord has long been used, 
particularly on the front wheels of buses, and gives high 
strength and good tread wear, but has the drawback of high 
cost. Materials being investigated include Fortisan 36 and 
Dacron. 

Among rubber compounds, a new synthetic with physical 
properties equal to those of natural rubber has recently 
been developed and may be satisfactory for large truck and 
military tyres. It is easier to produce and has greater 
resistance to tread cracking than GRS. Polyurethane 
rubber, another new type under investigation, has excellent 
abrasive resistance. Tread patterns for general highway 
use and for special requirements are described. Improved 
“super-abrasion” blacks of finer particle size are being used 
to obtain better-quality tread compounds. M.I.R.A. Abstract 
§5/12/5. 
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VEHICLE DEVELOPMENT 


Use of Models and Analogues to Save Time and Cost 


J. L. Korrman, Dipl.Ing., M.L.Loco.E, 


Mop:zts can be employed to save time and cost in vehicle 
development. The application of this technique is becoming 
increasingly desirable, since not only are normal development 
costs rising constantly, but also the efficiency of current 
designs is so high that each further advance calls for dis- 
proportionately greater effort than the previous one. The 
technique of using models is highly developed so far as the 
determination of air resistance is concerned, and before the 
war, electrically driven models of vehicles were used to 
investigate the characteristics of front, rear or four-wheel 
drives, and brakes. However, so far, the use of models or 
analogues is not as widespread as it merits. Apart from 
direct economies, additional benefits can be derived from the 
fact that this technique is an effective means of educating 
young engineers in the art of rational development. 


Cooling systems 

Cooling systems are becoming increasingly difficult to 
design and develop because of modern styling trends, which 
tend to reduce the frontal area available for the installation 
of the radiator and also because of the relatively high 
powered engines now employed. With low drag bodies, the 
power absorbed by the cooling system can be as high as 15 
to 20 per cent of the total available. It includes the power 
absorbed by the fan and the increase of vehicle drag coefficient 
C, due to the adverse effect of cooling air flow. Tests on 
vehicle models! have shown that C, is increased by 8 to 10 
per cent as soon as the air begins to circulate through the 
cooling system. Apart from this, the fan in some instances 
absorbs as much as 10 per cent of the power required to 
drive the vehicle; careful proportioning of the system and 
disposition of components can reduce this to 2-5 per cent. 
Models can be used also in the study of the shape of cooling 
system air passages, and of the effect on the flow past the 
vehicle of inlet and outlet louvre position. 

It is popularly supposed that to interpret the results 
obtained with models, the data has only to be multipled by 
the geometrical scale. However, this is not necessarily so. 
Dimensional considerations show that the scales of time, 
mass and force also must be taken into consideration. In 
other words, there must also be a certain dynamic relation- 
ship between the velocities for the model and for the corres- 
ponding points in the prototype. The velocity through the 
model must be of such a magnitude as to ensure that the 
velocity pressures are in the same ratio as the linear dimen- 
sions. For example, if the energy gradient of an air flow 
under a 3 ft high bonnet, with a velocity pressure of 4in 
W.G., is plotted on the side of the bonnet and the whole 
set-up photographed to illustrate it at 1/12 scale, the bonnet 
will be shown as being 3in high and the velocity pressure 
0:33in W.G. A 1 in 12 model should be exactly like the 
photograph; that is, the velocity pressure should be 0-33 in 
and the air velocity in the model would equal the velocity 
in the prototype divided by \/ 12. 

The results of model tests can be applied to the prototype 
by the use of non-dimensional factors such as the drag 
coefficient: 

D 


where D I|b/ft® is the drag or resistance, p |b-sec*/ft' the air 
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density, v ft/sec the air velocity and A ft*® the area. For an 
area of | ft®, and with the air at N.T.P., yp» g 00763 
ib/ft*, (1) is simplified to: 

Cy= 4p dp (2) 


66°7 
where 4p is the static pressure and q the velocity pressure, 
both in inches W.G. However, these equations do not take 
into account the effect of temperature rise on the volume of 
air passing through the radiator and the resultant increase 
of C,. The drag coefficient of a hot radiator is given with 
sufficient accuracy by: 
+T;) (3) 
4p, (p/2)u,* 

where T is the temperature in degrees absolute, the suffixes 
1 and 2 refer to conditions in front of and behind the radiator, 
respectively, and 4p, is the pressure loss through the radiator. 

From (1), it can be seen that if » is constant and D is 
proportional to v*, C, will be constant irrespective of the 
velocity. Also, since the values of A, D and v should ensure 
similarity, C, of the model should equal C, of the prototype, 
were it not for the fact that values of 4p,/g increase as the 
velocity is reduced, Fig. 2. This means that to obtain 
similar conditions, the type of flow, laminar or turbulent, 
should be exactly the same with the model as with the 
prototype. This requirement can be met by maintaining 
identical values of Reynolds number, Re, defined as: 

Re=vLy 


Fig. 1. If these radiator performance curves are replotted on a 
logarithmic scale, it can be seen that the best dissipation rate is pro- 
portional to v’’’**, and the pressure loss is proportional to v''™* 
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Fig. 2. Curves, derived from Fig. 1, showing how Ap,fq increases as 
the velocity is reduced 


where v ft/min is the air velocity, L ft a generalized dimension, 
y lb/ft® the density of the air and » |b/ft-hr its viscosity. 
The mean value of Re for hot radiators is given by: 

Re, Ar 
+ Ha) 
where r, ft is the hydraulic radius, that is, area/wetted 
perimeter, of each air passage. For Re values of up to 
2,350 the flow is laminar so 4p,, and with it C,, are propor- 
tional to v. At higher values the flow pattern begins to 
change, and at Re of about 3,500 it becomes turbulent and 
C, is proportional to v*, 

A replot of the radiator performance curves of Fig. 1 on a 
logarithmic scale shows that the heat dissipation rate is 
proportional to v*’’**, whilst the pressure loss is proportional 
to v4, that is, turbulent flow is maintained over the normal 
working range despite the fact that plotting 4p,/q against Re, 
Fig. 3, suggests that the flow when v~ 20 ft/sec is laminar. 
For these curves, the values of Re,, were determined for 
t,~ 60 deg F and 1, +(B.Th.U./1°1 ft/sec), since: 

(B.Th.U./min-ft*) 

Co XY v ft; sec OV 
where c, 0°24, and y= 0-0763 |b/ft’. The reason for the 
discrepancy between the experimental and calculated results 
is probably that the Re values were for smooth passages, 
whereas the radiator fins are dimpled to promote turbulence. 
With vehicle models,’ the values of C, vary but little over 
a wide range of Re values, Fig. 4, although with regular 
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25 
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Fig. 3, These curves suggest that laminar flow is maintained when 
v< 20 ft/sec 


shapes such as a sphere,’ the value of C, remains virtually 
constant at 0:4 for Re values of 2,000 to 200,000 and then 
drops to 0-1 between Re 300,000 and 600,000, 

Thus, if model tests are to represent full scale conditions, 
the Re of the model theoretically must be equal to Re of the 
prototype. If the scale is 1/12 and y and » are the same for 
the model as for the full scale vehicle, the velocity through 
the model should be twelve times that of the prototype. 
To obtain this velocity, considerable power will be required 
to drive the blower, so it might be more practicable to 
employ a larger model. Fortunately, the curves of 4p,/q 
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against Re, Fig. 3, show that a strict adherence to identical 
Re value requirement is not necessary, since in any case a 
model can rarely be made identical in every respect with the 
prototype. For example, the appropriate values of surface 
roughness are unlikely to be obtained. The investigations 
should aim at qualitative indications of prototype performance 
as affected by various design changes. Thus, although the 
Re values need not be strictly identical, C,, or 4p,/q, should 
be the same for the model as for the full scale vehicle. 
Investigations can be carried out with a scale model of 
the engine compartment, connected to a source of air supply, 
Fig. 5. The radiator matrix can be replaced by one or more 
wire screens, provided care is taken to obtain the appropriate 
4p,/q versus Re or V characteristics. The drag coefficient of 
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Fig. 4. The drag coefficient C, for vehicle models varies but little over 


a wide range of Re values 


screens can be obtained from curves.? To begin with, 
measurements should be taken over a range of velocities and 
the results plotted in terms of C, or 4p,/q against Re. This 
preliminary work is necessary to ensure that the experimental 
results are obtained within the limits of the horizontal 
portion of the curve. The data subsequently recorded will 
serve to indicate the fan and radiator proportions required. 
Time required for development work carried out on these 
lines is much less than if the tests had been carried out from 
the outset on full scale prototypes, and the cost also is 
much less. 


Vehicle vibration models 

Bouncing of a vehicle on its suspension springs as it passes 
over rough roads generally is accompanied also by pitching, 
since the resultant of the forces on all four wheels rarely 
acts through the centre of gravity. Pitching about the centre 
of gravity can be maintained only if the spring stiffness at 
each wheel is inversely proportional to the distance between 
the centre of gravity and the effective line of action of the 
spring reaction. If c,b does not equal ca, where c is the 
spring stiffness in lb/in, and a and 6 the relevant distance in 
inches, Fig. 6, pitching will lead to bounce; the more nearly 
alike are the natural frequencies of the two modes of vibra- 
tion, the closer is the coupling between them. The problem 
is that if a vibrating system has more than one degree of 
freedom, one mode of vibration is likely to influence the 
others, because the vibrations are coupled by the mass. 

Bouncing‘ is defined as a vibration, the centre of oscillation 
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Fig. 5. Apparatus for experimental investigations with a scale model of 
an engine compartment 


of which is outside the wheelbase, and its natural frequency 
is given by: 

V(c,+c,)/m , sec”! 
or f= (00/27) , min=! 
where c, and c,, lb/in, are the stiffnesses of the front and rear 
springs, respectively, and m, |lb-sec*/in, is the sprung mass. 
The natural frequency of pitching, that is, vibration with its 
centre of oscillation within the wheelbase, is given as: 

V(cra+c,b)/I , 
also, f=(60/27)u, , min~'! 
where J |b-in-sec* is the moment of inertia of the spring mass 
about the lateral axis through the centre of gravity. The 
coupling factor for bouncing is: 

. 


It is geometrically represented by the distance between the 
axis of resultant spring force R and the centre of gravity, 
Fig. 6. For pitching: 
(ca—cb) 
(cya* + ¢,b*) 

When ,, »,, k, and k, have been determined, it is pos- 
sible to calculate the two natural frequencies of the undamped 
oscillations. These frequencies are given by: 


(1 + (4 


4 
where «=w,/w, and k*=k,»~k,. Provided « and k* are 
known, the values of », and », can be determined from 
Fig. 7. 

As the result of this coupling effect, the vehicle body 


and 
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oscillates about two axes. 
the centre of gravity can be derived from: 


R, =(@,* —1) 

and R, =(@,*—1) 


Positive values of R, and R, indicate that the axes of oscilla- 
tion P, and P, respectively are behind the centre of gravity 
and vice versa. Furthermore, R, » R, ~ i*, where i is the radius 
of gyration of the sprung mass.* 

To illustrate clearly the coupling of the pitching and 
bouncing modes, a simple model can be constructed, Figs. 8 
and 9. The assembly comprises two bars, arranged to 
pivot, in effect, in a single vertical plane. One bar is approxi- 
mately horizontal and its right-hand end, as seen in the 
illustrations, is pivoted to a bracket that is fixed relative to 
earth. Its other end is pinned to the left-hand end of the 
second bar, which extends to the right. This bar is offset 
slightly to one side of the first so that it is free to oscillate 
in a vertical plane about its pivot. Oscillatory motion is 
imparted to each bar by a separate motor, driving a crank 
and connecting rod mechanism. The crank that actuates 
the first-mentioned bar rotates about an axis that is fixed 
relative to earth, that which actuates the second bar is on a 
bracket fixed to the first. At the right-hand end of the 
mechanism, the pivot on the bracket that is fixed relative 
to earth is P,, and the pivot on the extreme left represents P,. 
The point of attachment of the crank to the first rod is a 
distance R, from P,, and the point of attachment of the 
second crank to the other rod is a distance R, from P,. The 
length of the connecting rods does not matter since the 
operating mechanism is used solely to impart sinusoidal 
motion to the model. The frequencies of oscillation about 
P, and P, are given by: 


M=RxK, 
CofG | R-RIR 
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K 
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Fig. 6. The coupling factor for bouncing is represented by the distance 
between the line of action of the resultant spring-force R and the 
centre of gravity 


Op, Op 

respectively, where w,», and w,, are the frequencies about P, 
and P, respectively, w, and », are the rotational frequencies 
of the lower and upper cranks respectively, and w, is the 
pitching frequency of the model in Fig. 8. The length of 
R, and R, can be adjusted to suit the circumstances, and the 
frequencies of oscillation can be altered by regulating the 
speeds of the driving motors. 

The following example illustrates the application of the 
principles outlined. A car has a sprung weight of 2,660 |b, 
and its centre of gravity is so placed that the distance a, 
from the front axle, is 61°5 in and the distance b, from the 
rear axle, is 45 in. The spring stiffness is 475 lb/in at the 
front, and 175 lb/in at the rear, and / 25,600 |b-in-sec*. 

m= 2,660 -69 


380 
475 +125) 
69 


9-3/sec 


The distance of these axes from 


in 
: 


(475 61°5* 4-175 » 45°) 
25,600 
8°77/sec 
93 ~106 
8-77 
and #1125, 
Furthermore, 
hk, ~(475 ¥ 61-5 —175 45 
~~ (475 +125) 
30-5 in 
(475 61-5 —175 » 45) 
(475 +175 45° 
000927 


Fig. 7. Curves showing the relationship between ™,, w, 


390-5 « 0-:00927 

0-285. 

From these values, it is possible to determine , and o,, 

either from a model of the type illustrated in Fig. 8 or from 

equations (4) and (5). In this example, ,* -0-4675 and 

16575, so: 
R, 


80, k* 


w,* 
(04675 
000927 
68-2 in 

(16575 —1) 

000927 

70°75in 

The frequencies of oscillation about 7, and P, are: 
0-684 8-77 

6 


py 


and 

1-285 8°77 

11°25 

57 c/min and f, ~107°5 c/min. The results obtained 
in practice will be modified slightly, of course, by the 
suspension dampers and tyres. A model of this type leads 
to a better appreciation of the pattern of vehicle motion, and 
its effect on passengers, particularly at head and shoulder 
level. 


“py 


80 f, 


Electro-mechanical analogy 

When considering vibrations as encountered in mechanical 
systems on the one hand and in electrical circuits on the 
other, the assistance obtained by studying the mechanical 
problems with the aid of an electrical analogue can be readily 


It is essential for the vibration modes in each 
In some applications it 1s 


appreciated, 
system to obey identical laws, 
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desirable to consider a mechanical system in terms of its 
electrical analogy, since much more is known of the character- 
istics of electrical circuits than of certain mechanical systems. 
Also, whilst in classical mechanics, vibrational phenomena 
are represented by differential equations, electrical engineers 
can use schematic diagrams to estimate the performance of a 
circuit without solving its equations. 

Whereas in electrical circuits, the voltage is measured by 
connecting a voltmeter across the two terminals of the ele- 
ment, to measure current it is necessary to break into the 
circuit. In mechanical devices, velocity or displacement 
can be measured without disturbing the machine, but 
force cannot be measured without breaking into the device. 
Therefore, force is analogous to current, and if a mechanical 
element is to be analogous to an electrical one it must have a 
velocity difference between, or across, its two terminals 
and a force acting through it. 

Electrical capacity represents mass, since the energy 

stored in the electrostatic field of the condenser, (1/2) CE’, 
corresponds to the kinetic energy of the mass, (1/2) mv’; 
“also, the condenser, by absorbing a current of magnitude 
CdE/dt, tends to prevent a change of e.m.f. just as a mass 
tends to prevent a change of velocity, by producing a reaction 
force mdv/dt. Similarly, inductance is analogous to mech- 
anical stiffness, because the energy stored in the magnetic 
field of the inductance, (1/2)LI*, corresponds to the energy 
stored by a spring (1/2)cf*; also, an inductance stores a 
voltage impulse / Edt, of magnitude LI proportional to 
the current, while a spring undergoes a displacement, cf, 
proportional to the applied force. 

It is assumed that all springs follow Hooke’s law and all 
mechanical resistances are directly proportional to the velocity 
between the two points under consideration. In addition, 


Vehicle model fixed here 


Fig. 8. In the model used to demonstrate the coupling of pitching and 
bouncing modes, two motors are employed 


the forces are assumed to be sinusoidal so that all mechanical 
elements have simple harmonic motion. If a force is not 
sinusoidal it must be represented by a Fourier series and 
the effects combined by superposition. 

In this manner, it is possible to establish the following 
analogy, originated by Firestone,’ and generally referred to 
as the New Analogy, the Mobility Analogy or the Electro- 
magnetic-Mechamical Analogy: 


Fig. 9. The model 
used to demonstrate 
the coupling of the 
pitching and bouncing 
modes of vibration 
of a vehicle on its 
suspension springs 
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Fig. 10. Method of designing an electrical analogue to represent 
a mechanical system 


Mechanical 
Force through P Ib 
Velocity over in/sec 
Displacement s in 
Impulse p I|b/sec 
Inverted spring stiffness k in/Ib 
Inverted damping constant r_ in/Ib-sec 
Mass m_ in/lb-sec* 

Electrical 
Current through I Amp 
E.M.F. over E Volt 
Voltage impulse Edt Volt/sec 
Charge through {Q Coulomb 
Self-inductance L Henry 
Resistance R Ohm 
Capacitance C Farad 


The velocity difference at the ends of a mechanical com- 


Fig. 13. Layout of the components of the 
circuit shown diagrammatically in Fig, 12 
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ponent corresponds to the voltage difference at the ends of 
an electric circuit component, whilst the force passing 
through a mechanical component corresponds to the current 
passing the electrical component. Thus, the mechanical 
circuit can be considered as a mechanical force circuit 
composed of three basic elements, spring, mass and damper. 
At first sight, mass appears to be a one-terminal quantity 
because only one connection is required to set it in motion. 
However, the force acting on a mass and the resultant 
acceleration are referred to earth inertia-frame, so that in 
reality the second terminal of mass is earth. The symbol 
used to represent mass is shown in the circuit diagrams, 
Fig. 10. The lower end of the mass moves with a velocity 
u with respect to the ground, and the bar represents the 
second terminal of the mass and has zero velocity. To 
measure the force, a suitable device can be inserted between 
the square and the next element or generator connected to 
it. In the diagram, the mass is indicated as related to a 
point of reference for the acceleration that results from the 
action of the force. 

Since, according to Newton's law, velocity must be defined 
relative to a system of co-ordinates which move in space 
without being subjected to acceleration, to meet these 
requirements one plate of each condenser representing a mass 
must have a constant potential. This means that the con- 
censers must be connected to earth, The velocity differences 
at the end of a mechanical element and the potential differ- 
ences at the ends of an electrical element are similar, as also 
are the forces passing through a mechanical element and 
current through an electrical element. 

The general procedure of drawing up analogous circuits 
is indicated in Fig. 10. It is useful to draw first a mechanical 
circuit diagram, noting the junction points of each pair of 
elements. This locates all element terminals that move at 
the same velocity. The circuit drawing is made by attaching 
to the bottom bar all element terminals that have velocity u, 
and all terminals with zero velocity to the top, or earth, bar. 
This circuit is represented by a mobility-type analogous 
circuit simply by substituting the analogous electrical 
elements for the mechanical ones. 

Thus, in Fig. 10, the mass m is maintained mechanically in 
a state of motion at sinusoidal velocity of angular frequency 
w, the r.m.s. magnitude of which is uv ft/sec, The mass is 
supported relative to a fixed plane of reference, earth, by a 
spring A and damper d. A diagram is drawn to represent 
the zelevant mechanical circuit in which one end of each of 
the elements m, 4 and d is connected to the fixed plane A. 
Thus, the elements are connected in parallel to each other 
and to the force P applied between A and B. The analogous 
electrical circuit is similar, the elements having one terminal 
connected to earth. 

To apply the analogy to a car it is necessary to assume a 
mass distribution and spring stiffness as shown in Fig. 11. 
The spring mass is replaced by three masses. Two of them, 
m, and m,, are over the front and rear axles respectively, 
while m® is a virtual mass at the centre of gravity. Their 
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az Fig. 12. Left: Electrical analogy 

>> iy for a car with the mass distribu- 

£3 AV eas tion illustrated in Fig. 11 

rE 
TER] 
P Front of vehicle I Rear of vehicle 
Rotary switch Fig. 11. Representation of the 
simulating running mass distribution in a car 
over obstacles 
magnitudes must be such as to satisfy the following three me 
requirements: Virtual mass 
(@) 
where m, = the sprung mass of the vehicle. ( 
(b) The position of the centre of gravity must be identical - hice = 
with that of m,; that is: =, 
m,a~= mb Sate ane = 
(c) The resultant moment of inertia, about the 
transverse axis through the centre of gravity must be identical » i 
with that of the mass m,; or: 


m,a* + m,b* =m 
These requirements are met for: 


m,~=m 

“al 
m,~m~a* 

(=) 


where a +b. 

If the virtual mass m, is large, an impact at the front will 
cause m, to move upwards and, because of the inertia of m,, 
m, will move downwards. Thus, the body pitches about m,. 
However, if m,—0, an impact at m, will send only m, up- 
wards since in these circumstances m, and m, can oscillate 
independently of each other. Again, if m, is negative, 
a displacement of m, will cause a similar displacement of 
m,; that is, the car will bounce, since the centre or rotation 
will be outside the wheelbase. The mechanical circuit, 
Fig. 11, can be replaced by the electrical circuit Fig. 12, 
from which it is possible to study the oscillation of the 
vehicle body when passing over obstacles. Fig. 13 is a half 
tone illustration of the circuit shown in Fig. 12. 

The author is indebted to Mr. F. G. H. Tutt, B.Sc., for 
the development of the analogue shown in Fig. 12. Figs. 5, 
9 and 13 are Crown Copyright reserved, reproduced by 
permission of the Controller, H.M. Stationery Office. 
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Mechanical Handling Exhibition 
‘THE fifth Mechanical Handling Exhibition will be held at 

Earls Court, London, from 9th to 19th May, 1956. Since 
the first exhibition was held in 1948, each successive 
exhibition has been an improvement on its predecessor, and 
there is not the slightest doubt that this will hold true of 
the forthcoming event. 

There will be more than 250 exhibitors to make this the 
largest display of mechanical aids and labour saving equip- 
ment for industry that has ever been held throughout the 
world, Exhibits of actual equipment will number several 
thousands; they will be reinforced by working models, 
diagrams, photographs and films, and there will be matters 
of interest for engineers from any type of industry. In 
addition, there will be a Convention at which papers on a 
wide variety of topics will be presented by experts from 
several countries. 

The exhibition is organized by our associated journal, 
Mechanical Handling. Works parties will be particularly 
welcome and will be given every help and facility. Tickets 
of admission can be obtained free on application to:— 
H. A. Collman, Mechanical Handling, Dorset House, 
Stamford Street, London, S.E.1. 
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Mydrauliec Drawbar Dynamometers 


Standardized Instruments to Ascertain or Check the Performance 


of Tractor Vehicles 


A TRAILER fitted with pneumatic-tyred wheels has a 
rolling resistance of approximately 30 lb/ton on a hard- 
surfaced road and considerably higher on a dirt road. Off the 
road, but on firm ground, it may well be from 80 lb/ton to 
100 Ib/ton, according to the character of the surface, under 
dry weather conditions. After heavy rain or after a thaw the 
figure may rise sharply to as high as 400 lb/ton. 

Whether designing tractor vehicles, quoting for haulage 
equipment or planning haulage operations, an assessment 
of the drawbar pull required to haul specific loads over 
a given route at a stipulated speed and a knowledge of the 
pull developed at various speeds by available vehicles are 
essentials, Requirements can be determined and the 
performance of the tractor vehicle can be evaluated or 
checked under actual or simulated conditions by a drawbar 
dynamometer. 

Some years ago the Institute of Agricultural Engineering 
designed and produced a simple hydraulic dynamometer 
for its own use in checking the performance of tractors 
hauling cultivating implements, on general farm transport, 
and in extracting timber. The Institute had not the necessary 
facilities for the manufacture of the instrument to meet 
general demand and it was not economic to make one or two 
at a time to meet special orders. Accordingly, as the demand 
continued to increase, the Institute in 1949 entered into 
arrangement with Roadless Traction Ltd., Gunnersbury 
House, Hounslow, Middlesex, to manufacture and supply 


Shown boxed complete with tools and accessory equipment, the smaller 
dynamometer can be calibrated to indicate a maximum pull of either 
5,000 Ib or 10,000 Ib 
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the dynamometers. They are produced to the design of the 
N.LA.E. and every instrument is tested and calibrated at 
the Institute’s establishment at Wrest Park, Silsoe, 
Bedfordshire. 

The original dynamometer had a maximum working 
capacity of 10,000 Ib. If desired, it could be calibrated to 
read to a maximum of 5,000 Ib and, if required, two 10,000 Ib 
instruments could be coupled in parallel by a special balanced 
linkage to give a maximum capacity of 20,000 lb read on a 
single dial. Later a larger model of similar design was 
developed having a capacity of 40,000 lb. Two of these 
instruments may also be coupled together to extend the 
direct-reading range to 80,000 lb. These capacities cover 
all general requirements and production of the two instru- 
ments is now standardized. Dials are calibrated in pounds, 
kilogrammes, or in both units. 

Obviously, with a dial calibrated to 5,000 lb maximum a 
somewhat more precise reading can be made of pulls at the 
lower end of the scale. For all practical purposes, however, 
the standard 10,000 lb maximum scale is quite satisfactory 
for pulls down to 400 Ib. 

It may be queried whether a 10,000 lb instrument to be 
used for light loadings of, say, half a ton could be calibrated 
to give a full-scale reading at 1,500 lb or 2,000 lb. While 
there is no mechanical or hydraulic reason to prevent this, 
the margin of error under a static load might, as a result of 
frictional hysteresis, be regarded as undesirably high in 


The larger model for drawbar pulls up to 40,000 ib. Two of these units 
can be coupled in parallel to register pulls up to 80,000 Ib 
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Sectional arrangements of 10,000 and 
40,000 Ib dynamometers. Hardened bushes ore 
fitted to the coupling eyes 


relation to the average pulls to be 
measured. In the normal run of trailer 
haulage, of course, the load is subject 
to frequent fluctuation and this tends 
to cancel out the plus or minus effect of 
the inherent frictional error. However, 
it is recommended that the instrument 
should not be calibrated for full-scale 
readings of less than 5,000 Ib. 
The design aimed at producing a 
precision instrument that was suffi 
ciently robust to stand up indefinitely 
to the rough handling inevitably en 
countered in field work and also the 
continual hammering entailed in its 
secondary function as a drag link between 
tractor and trailer. So well did the 
original design developed by the 
N.LA.E. fulfil these requirements that 
only minor modifications to facilitate 
manufacture have since been introduced 
To-day they are being used in all 
parts of the world not only for agri 
cultural and haulage tractors but for 
tests on a wide variety of other mecha- 
nical equipment, including winches, 
capstans, cranes, locomotives and tug 
boats. Each dynamometer, complete with 7 ft of flexible 
hose, gauge, damping valve and adjustable two-bolt attach- 
ment bracket, is housed in a stout galvanized steel case for 
safe storage or transport. The case is equipped with a set 
of spanners, oil filler gun, spare seals and cup washers, and 
bolts for attaching the gauge to the tractor. 


Power absorbed on gradients 


With a given tractor vehicle, its suitability for a specified 
haulage operation can be evaluated if the following data, as 
a minimum, are known: 

Total weight of the tractor in working order 
2, Drawbar pull of the tractor in its various gears 
3, Maximum up-gradient along the route to be taken 
4. Weight of the trailer 
From these it is possible to estimate what load can be hauled 
at what speed over the selected route. Reasonable allowance 
must be made, in the absence of recorded experience, for 
adverse conditions under which rolling resistance may be 
increased and drawbar pull reduced as a result of wheel spin 
or track slip. 

For example, a tractor weighing 3 tons and having three 
gears giving speeds of 6, 11 and 16m.p.h. has drawbar 
pulls of 11,000, 6,000 and 4,125 lb respectively, If the 
maximum gradient to be encountered is | in 16, and 
assuming that lack of adhesion of the tractor vehicle will not 
arise, it is desired to ascertain if the tractor will haul a net 
load of 10 tons on a trailer weighing 3 tons and in which 
gear it can negotiate the gradient. The gross weight of the 
tractor and the laden trailer is 16 tons and, therefore, on the 
gradient gravity will absorb one-tixteenth of the gross 
weight, that is 2,240 lb, in reduction of the drawbar pull 
available for overcoming the rolling resistance of the trailer. 
This would leave 8,760 lb in first gear, 3,760 lb in second 
gear and 1,885 lb in top gear, 
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Performance estimates 

Obviously, on firm ground and under dry conditions, 
when a rolling resistance of 100 Ib/ton or 1,300 lb could be 
safely assumed, the tractor could handle the load in top gear 
with a satisfactory margin of power in reserve. Should the 
track deteriorate with continued use or should adverse 
weather prevail and the rolling resistance be doubled at 
200 Ib/ton, the gradient could easily be surmounted in second 
gear. Even under the worst conditions, with the rolling 
resistance at 400 lb/ton, the run could be made in second 
gear and first gear used only for the maximum gradient. 

Such estimates of performance should always be of a 
conservative character in order to avoid trouble arising in 
operation. It is advisable never to load a tractor so that 
normally it cannot operate in an intermediate gear; bottom 
gear should always be in reserve to meet emergencies. If a 
tractor is engaged on work demanding bottom gear con- 
tinuously, it must be regarded as overladen, and sooner or 
later trouble will be encountered. 


Relationship of speed and drawbar pull 


It is of convenience to determine the drawbar horse power 
of a tractor by means of the formula: 


Drawbar pull (Ib) x Speed (m.p.h.) 


375 
This figure remains substantially constant and, presuming 
satisfactory tractor adhesion is maintained, the constituent 
factors can be relatively adjusted to give the most economical 
operation over a given route. For instance, the desired load 
may be somewhat too high for the tractor to operate through- 
out the run in top gear and, conversely, too low for economic 
operation in second gear. Either a reduced load could be 
hauled in top gear or in the second gear a heavier load could 
be transported. If the gear ratios could be suitably modified, 
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the desired load could be hauled at a slightly lowered speed 
in top gear or at a higher speed in second gear. It is, of 
course, assumed that the tractor engine is governed not to 
exceed a designed maximum rotational speed. 

The dynamometers are produced in batches on general 
purpose machines and are hand fitted on a method of selective 
assembly. All major components are of 3 per cent nickel 
steel. The smaller unit is made entirely from bar stock but 
in the larger model the end cylinders incorporating the 
coupling eyes are forgings. Plungers are hard chrome 
coated and ground to size with a limit of +0-001 in. The 
large phosphor bronze bushing in the sliding cylinder is 
pressed into place and is grooved for lubrication and finished 
to size in position. All seals and cup washers are of the 
graphited type manufactured by Ronald Trist and Co. Ltd. 
A refinement, not shown on the sectional drawings, is the 
provision of hardened steel bushings with radiused bores 
pressed in the coupling eyes in order to accommodate limited 
angular movement between tractor and trailer without 
stressing or loading the sliding joint. A leather bellows 
attached by Jubilee hose clips is fitted over the joint to 
exclude water or foreign matter. 

Automobile lubricating oil, of SAE 30 grade, is used as 
the hydraulic medium. It is inserted by means of the 
screw-type gun provided through a filling orifice normally 


AIRLESS SPRAY PAINTING 


STANDARD spray-painting involves the atomization of 

paint into fine particles by compressed air and blowing 
these particles upon the surface to be painted. Airless 
spray-painting accomplishes atomization by utilizing: (1) 
the mechanical force of hydraulic pressure released through 
a restrictive nozzle, and (2) vapour pressure, the paint being 
heated to such high temperatures that a fraction of the 
solvent content approaches the boiling point. The solvents 
do not boil because the circuit is under a pressure of 300- 
600 Ib/in*. When released to atmosphere, the solvents 
burst into gas, so contributing to break-up of the paint 
particles; the combined hydraulic and expansion effect 
achieves very fine atomization. 

All types of finishes can be sprayed, and the material can 
be very thin or heavy-bodied, as desired. The solvent 
should preferably be a blend of high and low-boiling types. 
Film thickness is determined by the viscosity of the 
material, and heavy films are easily obtained, largely 
because more solvent is dissipated during atomization than 
is possible with conventional methods. 

In the specially designed equipment, as indicated by a 
flow diagram, paint is siphoned in by a pump and passes 
through the heater to the spray gun; the unused portion is 
recirculated, Circulation is necessary to maintain hot paint 
at the gun nozzle at all times. A pressure-relief valve is 
fitted on the return side of the circuit. The spray gun is 
merely a trigger and is lighter than the conventional spray 
gun. The volume and angle of spray are controlled, not 
by gun adjustment, but by nozzle selection, so that the vital 
factor of balancing atomization does not depend on the 
operator. 

Airless spray-painting considerably reduces both paint 
loss and the associated health hazard caused by rebound 
of the spray. In spray booths, the use of a slight exhaust 
to dissipate solvent fumes replaces the huge exhaust system 
formerly necessary. Finishes are superior because mixtures 
of higher and heavier solid content can be sprayed, and a 
greater percentage of solvent is dissipated during atomiza- 
tion. Adhesion is notably improved because the spray is 
hot and is not cooled down by the expansion of compressed 
air. M.I.R.A. Abstract 55/12/41. 
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closed by a ball held into a union cone seating by a cap nut. 
The system is bled at the union to the gauge. Immediately 
before the gauge a Budenberg damping valve is provided. In 
operation this valve is opened progressively only to an extent 
at which the needle of the gauge gives a steady indication of 
the load. Approximately one-quarter turn open is usually 
sufficient; too wide an opening will result in needle fluctua- 
tion. If the vaive is closed when the load is first applied 
the possibility of the gauge being damaged by snatch loadings 
is obviated. While normally the gauge is mounted on the 
tractor vehicle, the instrument is frequently carried in the 
hands of a test engineer walking alongside the vehicle 
undergoing test. 

Each instrument is given a shop test on completion of 
assembly. It is set up with a slave gauge in parallel with a 
comparator instrument, of known performance and fitted 
with an accurately calibrated gauge, and progressively loaded, 
After checking for conformance with the comparator unit 
and ability to hold all pressures, it is passed for dispatch to 
the N.I.A.E. There the instruments are carefully tested and 
the gauges are calibrated. They are subsequently returned to 
the works for the assembly of equipment and boxing. The 
net weights of the instruments are 22lb and 541b for 
10,000 Ib and 40,000 lb models respectively, while the 
complete, boxed outfits weigh 74 lb and 104 Ib respectively. 


IGNITION LAG IN DIESEL COMBUSTION 


[GNITION lag in diesel-engine combustion is affected by 

inlet-air pressure and temperature, fuel temperature, 
jacket-water temperature and engine speed, Chemical delay 
appears to be rate-determining. Fuel volatility is less 
important than fuel structure. Additives used in concen- 
trations of 0-5-1-0 per cent affect ignition lag, probably by 
chemical action. 

Ignition lag is arbitrarily defined as the period elapsing 
between the start of injection and the time at which the 
pressure decrease caused by the cooling effect of the injected 
fuel has just been recovered. The components of ignition 
lag are injection delay, fuel-vaporization lag, and chemical 
delay. 

It is concluded that adiabatic saturation is almost cer- 
tainly approached very closely in the core of the spray. As 
distance from the centre of the spray increases, the air-fuel 
mixture becomes leaner, with consequently higher air- 
vapour temperatures. Under these conditions, adiabatic 
saturation is approached less rapidly. At the extreme edge 
of the spray, a few single droplets will probably be found. 
Closeness and rate of approach to adiabatic saturation 
conditions vary with distance from the core of the spray 
in different ways for fuels differing in viscosity and 
volatility. A volatile fuel does not receive heat as much 
more rapidly than a non-volatile fuel as would be expected 
from the differences in their volatility. Under adiabatic 
saturation conditions, a non-volatile fuel has at least as 
good a chance as a volatile fuel of achieving the combina- 
tion of temperature and vapour-air ratio required for 
self-ignition and rapid combustion. Physical delay, so far 
from being a negligible portion of the total ignition lag, 
may actually be as large as, or larger than, the chemical 
delay period. Injection delay may not be insignificant in 
an operating engine. Different fuels vary somewhat in the 
way they receive heat following spray break-up, but the 
major differences between fuels of varying cetane number 
lie in the way they release chemical energy during the very 
early reactions. For the same fuel, total, physical, and 
chemical delays are smaller in an operating engine than in 
a combustion bomb operated at the highest temperature 
estimated to exist in the engine. M.1.R.A. Abstract 55/12/22. 


105 


: 
ah, 
: 
= 
+ 


NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


Tz current practice of calling for only a short running- 
in period for new automobile engines has undoubtedly been 
10 a great extent influenced by the increasing use of honing 
operations for finishing running parts. This practice is, of 
course, now common in this country, in the U.S.A. and in 
Germany. In fact, in Germany, honing is steadily replacing 
finish grinding operations on many components for which 
high surface finish or extreme accuracy are important. 

Recently, some very interesting machines have been 
developed by Nagel in Germany. In all the Nagel 
machines, the movements are infinitely variable and hone 
diameters are adjustable by micrometer screw. There are 
brake drum superfinishing machines, which can be supplied 
with automatic transfer for fully automatic operation and 
with one or more spindles according to the output required. 
Automatic transfer machines for honing cylinder blocks are 
also built to special order. 

Some typical Nagel machines are shown in Figs. 1, 2 
and 3. Fig. 1 shows a type VM single spindle machine, 
incorporating an automatic sizing device, with a fixture for 
honing gears. Fig. 2 shows a similar machine with a special 
fixture for honing connecting rods. Four rods float in the 
fixture and the honing tools centre the components. Honing 
of the four rods is completed in 24 seconds. An auto-sizing 
attachment is applied to the machine. It is based upon a 
ring gauge which slides into the bore when size is reached. 
A two-spindle machine is shown in Fig. 3. It is set up for 
honing motor-cycle cylinder blocks. Wickman Limited, 
Coventry, are the sole agents for Nagel machines in the 
United Kingdom. 


Gravity drop hammer 

An improved type of gravity drop hammer, designed to 
meet the demand for more blows per minute, closer forging 
tolerances, reduced maintenance costs and greater safety 
in operation, is illustrated in Fig. 4. This new type of 
hammer, the Ceco-drop, is manufactured by the Chambers- 
burg Engineering Company of America in a range of sizes 
from 500 to 10,000 lb capacity. It is intended to supple- 
ment the board drop hammer, which has reached a stage 
of efficiency which leaves little scope for further 
development. 

The Ceco-drop incorporates a steam or air-lift piston rod 
unit which replaces the boards of a board hammer, This 
gives a higher lifting speed and, therefore, more blows per 
minute. The piston rod is considered to be expendable, 
and it was originally estimated that a working life of 200 
operating hours would be more economical than the boards 
of a board hammer. However, a careful check on the first 
twenty Ceco-drops put into service proved that an average 
life of 800 hours was obtained. Many rods have been in 
service for as long as 1,200 hours. 

The illustration shows the largest Ceco-drop yet built. 
It is rated at 8,000 lb capacity, and is to be installed in the 
Sheffield plant of the English Steel Corporation Ltd. This 
gravity fall hammer weighs 121 tons, has a stroke of 54 in 
and will strike a maximum blow of 45,000 ft-lb energy. The 
main parts of the hammer, the anvil, frames and yoke, are 
steel castings. They were cast and machined by the 
English Steel Corporation Ltd. Erection of the hammer 
was carried out by the Davy and United Engineering Co. 
Lid., Sheffield, who build Chambersburg equipment, under 
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licence, in this country. Alfred Herbert Ltd., Coventry, are 
the sole agents for the Chambersburg Engineering 
Company. 


Centreless grinder 


The most recent addition to the range of grinding 
machines designed and manufactured by Cincinnati Milling 
Machines Ltd., Birmingham, 24, is the No. 2 centreless 
grinder illustrated in Fig. 5. This machine incorporates 
certain features, notably a fixed grinding wheel spindle 
mounting and Filmatic spindle bearings, which have proved 
successful on many other Cincinnati grinders. Additionally, 
several new and important features are incorporated in the 
design. 

One of the interesting developments is the arrangement 
of the slides. A pre-loaded precision ball bearing lower 
slide is mounted on bed ways at right angles to the grinding 
wheel spindle. It supports an upper slide unit which carries 
the regulating wheel. This form of construction simplifies 
setting-up and sizing adjustments, because the work rest 
is mounted on the lower slide, where it can be readily 
positioned in the correct relation to the two wheels. The 
way bearing surfaces are well guarded to exclude grit and 
cutting fluid. To compensate for slight errors in truing 
and/or set up, the complete regulating wheel pile may be 
swivelled slightly on the bed. 

The regulating wheel is driven by a built-in 14 h.p. motor 
through a back gear combination and a wide vee belt. The 
belt rides on four variable pitch, cone-shaped sheaves, and 
regulating wheel speeds are infinitely variable in two 
ranges, 13 to 78 and 68 to 392 r.p.m. Speed changes are 
selected by a handwheel and indicated on a large tacho- 
meter dial. 

Power-operated profile truing for the grinding wheel is 
standard equipment. It is actuated by a hydraulic motor 
at one end of the unit. Two external truing controls are 
located on the operating side of the bed. One is for 
engaging rapid and truing rates, and for changing the 
direction of traverse; the other is for changing the rate of 
traverse. The truing unit is designed for formed cylindrical 
cams. To exclude dust, the truing slide is efficiently 
guarded. On the standard machine, regulating wheel 
truing is effected manually through a screw type unit, but 
power-operated truing is available as an extra. Both units 
are arranged for diamond truing. 

On this new machine it is a simple matter to reset a trued 
regulating wheel. After truing, it is merely necessary to 
unclamp the upper slide of the regulating wheel housing 
and move it in an amount equal to that removed from the 
wheel radius. This brings the wheel into the before truing 
position. The regulating wheel guides do not have to be 
re-adjusted after the regulating wheel has been trued. 

All the controls have been centralized at the operator’s 
normal working position. The conveniently located in-feed 
handwheel for size adjustment and positioning the slides is 
on the upper slide. It incorporates all the refinements of 
a centre type grinder cross feed mechanism, with two dials 
graduated respectively to 0-0001 in and 0-001 in. For in-feed 
grinding the operator does not use the handwheel, but 
rather the in-feed lever connected directly to the in-feed 
screw. A 90 deg arc of this lever, downward and return, 
completes the manual in-feed cycle. 
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Fig. 1. Nagel single spindle honing machine 


Fig. 2. Honing connecting rods on a Nagel machine 


Fig. 4. Chambersburg 8,000 Ib capacity gravity drop hammer 


Fig. 5. The new No. 2 Cincinnati centreless grinding machine 
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Duplex grinder 

F. E. Rowland & Co, Ltd., Climax Works, Reddish, 
Stockport, are continuing their development work in connec- 
tion with their duplex surface grinders, and a recent example 
is a machine for grinding simultaneously the opposite ends 
of the cruciform spider of the universal joint generally used 
for motor vehicle propeller shafts. The machine illustrated 
in Fig. 6 is of particular interest as not only must the overall 
length of the two trunnions be ground to size, but they must 
be square with the opposite trunnions, and also the respective 
bearing portions must be concentric to each other to very 
close limits, whilst at the same time a high rate of production 
is necessary on a continuous basis. The machine is built in 
two sizes, namely 30 in and 20 in. 

These machines are built to J.LC. standards and are based 
on a substantial fabricated steel bed, on which are mounted 
massive cast iron slideways carrying the two grinding wheel- 
heads, each driven by its own independent motor mounted 
on the top. Both wheelheads are adjustable in both the 
horizontal and vertical planes in order that the grinding 
wheels may be set at an angle relative to each other and to 
the work carrier, in order to provide the most efficient 
grinding conditions to obtain the particular accuracy called 
for in the case of each specified component. The grinding 
wheels are of the inserted nut type of abrasive disc, and are 


Fig. 7. Grinding wheel dressing attachment for the machine shown in 


Fig. 6. Rowland duplex surface 

grinder for cruciform spiders of 

universal joints. High output rates 

and high precision are obtained from 
this machine 


mounted on massive steel disc backplates by a series of 
screws, and these are carried on a substantial cast iron back- 
plate or flange on the ends of the spindles. Balancing weights 
on the disc plates enable the complete plate and grinding 
wheel to be accurately balanced before mounting. The high 
tensile steel grinding wheel spindles are of exceptionally large 
diameter and run on pre-loaded angular contact bearings at 
the wheel end, giving accurate location with a generous 
thrust capacity. The pulley end is carried on a roller bearing 
in such a manner that temperature rise does not affect the 
accuracy of the component being ground. 

The wheelheads are operated by hydraulic power, which 
maintains them against special adjustable stops which are 
provided with coarse and fine feed—the former for rough 
setting and the latter for sizing. Hydraulic power is provided 
by a separate pump and tank unit including motor drive, 
relief valve and pressure gauge, and is in accordance with 
J.LC. provisions. 

Drive to the rotating work carrier is by a motor through 
a vee belt and a worm reduction gear, a friction clutch being 
incorporated to ensure no damage results should oversize 
components be fed into the carrier. Provision is made for 
varying the speed of rotation. On the periphery of the 
carrier are mounted a series of special fixtures very accurately 
located, carrying the two trunnions to be ground in vee 
blocks; the component is firmly held in position by a curved 
cam clamping bar as it passes between the grinding wheels. 
The work is loaded by hand and when released by the clamp, 
is delivered to the chute at the base. 

Compensation for grinding wheel wear in order to main- 
tain size is by suitable adjustment of the special dead stops 
at each end, but a hydro electric compensation device is 
available whereby the necessary increments of feed or cut 
are obtained by operation of a convenient push button. 

A substantial grinding wheel dressing attachment is 
provided, as shown in Fig. 7. It can accommodate either 
diamond tools or cutters, according to requirements, and the 
sliding parts are protected from wear by abrasive dust by 
adequate covers. The dresser is hand-operated in the case 
of the 20 in machine and by hydraulic power in the case of 
the 30in machine. A rapid traverse motion to the grinding 
wheelheads for wheel changing and also wheel dressing is 
provided. It is operated by the long control lever to be 
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Fig. 8. Cincinnati HyPowermatic 
milling machine. HyPowermatic 
machines have intermittent, dog 
controlled automatic table cycles 
and infinitely variable feed rates 


seen in the illustration below the right-hand grinding wheel- 
head. The machine is provided with an adequate coolant 
system by supplies through both hollow spindles and a 
central nozzle from a motor-driven suds pump—whilst a 
combined magnetic and paper filter is available. 

The driving motors are of 15 h.p. for the 20 in machine 
and of 25 h.p. for the 30in size. In both cases the whole 
of the starting gear for all motors and solenoid valves is 
contained in a floor mounted panel which is operated by a 
series of push buttons contained in a “desk” type panel at 
the operating position. This includes warning and indicating 
lights. As it is impossible during working to see how far 
the grinding wheel has worn, a device is incorporated 
warning the operator by means of a red light that the wheel 
is at the end of its useful life and that replacement is 
necessary. Production is possible at rates of up to 1,600 
pairs of ends per hour, depending on size, and the faces 
are held square to the axis to within 0-000Sin and con- 
centricity with the locating axis within 0-0005 in, whilst 
uniformity for size is maintained to within 0-0015 in. 


Bed-type milling machines 

A new line of heavy-duty bed-type milling machines, see 
Fig. 8, with a new name—HyPowermatic—has recently been 
developed by Cincinnati Milling Machines Ltd., Birming- 
ham. The machines are equipped with automatic two-way 
feed cycles and infinitely variable feed rates, and are 
designed for continuous operation on medium to larger size 
parts. Much heavier and more powerful than the super- 
seded models, the new machines offer increased cutting 
capacity (up to 50 h.p.) and higher spindle speeds (up to 
2,000 r.p.m.) for taking conventional milling or climb milling 
cuts with either high speed steel or sintered carbide milling 
cutters. Standard machines, designated the 300, 400 and 
500 series, are built in plain and duplex styles in forty-two 
sizes of each, from 36 in table travel, 74 h.p., to 168 in table 
travel, up to 50 h.p. 

HyPowermatics are provided with intermittent, dog 
controlled automatic table cycles. Feed rates may be 
infinitely varied throughout their complete range of 4 in to 
100 in or 150 in per minute (depending upon machine size) 
by means of an easily operated feed rate selector dial. The 
table is driven by a new “Hydramech” type of unit, which 
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is enclosed within the bed where it is protected from dust 
and grit. It consists primarily of a hydraulic motor, with 
an infinitely variable arrangement, driving a worm and dual 
worm which, in turn, drives twin vertical pinions engaging 
the table rack. Anti-friction bearings throughout and 
automatic pressure lubrication system assures long life and 
trouble-free service. 

Operating controls are conveniently and compactly grouped 
on the front right-hand side of the bed at the operator’s 
normal working position. Quick positive starting and 
stopping of spindie rotation is obtained through two 
hydraulically operated multiple disc clutches, Both are 
actuated from the spindle start-stop lever at the operator’s 
station. Also included in the control group are the four- 
position directional control lever to provide engagement of 
the table feed and rapid traverse (right and left), the table 
stop, and automatic spindle stop levers. Sixteen spindle 
speeds can be obtained through change gears and a back gear 
combination. Nine ranges of spindle speeds are available 
The higher group ranges from 50 to 2,000 r.p.m. for 300 
Series spindle carriers, 30 to 1,200 r.p.m. for 400 Series 
spindle carriers and 20 to 800 r.p.m. for 500 Series spindle 
carriers, 

Lubrication of the principal units of the machine is 
completely automatic. Table ways and the drive mechanism 
are lubricated by a power driven pump from a self-contained 
reservoir within the bed. In addition to the conventional 
sight gauge, the reservoir is equipped with a float switch to 
stop the drive motor automatically if the oil should be 
exhausted below the low limit. Spindle bearings, gears and 
other parts within the carrier are automatically pressure 
lubricated, while the arbor bearing collars have gravity lubri- 
cation from a reservoir in the erbor support 

Electrical controls and push buttons are built-in, protected 
against damage, dust and moisture. To eliminate electrical 
hazards, the hinged door for the control compartment is 
equipped with a built-in mechanically interlocked disconnect 
switch, There are other electrical safety features, too. A 
small contact button built into the change gear compartment 
automatically stops the main drive motor when the hinged 
cover is opened. This feature protects the operator from 
rotating gears should he forget to press the main stop button 
when changing spindle speed pick-off gears 
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Metering Control with Timed Injection as an Alternative to Carburation 
E. M. Goonernr, M.Se. (Eng.), A.M.I.Mech.E., A.F.R.Ae.S., F.Inst.Pet. 


Since the automobile piston engine is a type of heat 
engine, deriving its power by conversion of energy released 
in the working fluid, its performance depends primarily 
upon the rate of fluid throughput, the energy content of 
the fluid, and the efficiency of the conversion. The energy 
conversion is, of course, effected by combustion and 
expansion within the cylinders, and the efficiency is deter- 
mined largely by factors of engine design. Direct control 
of the engine performance can be exercised by selection of 
the quantity and quality of the fluid flow. In most instances, 
a simple master control in the form of a throttle valve is 
employed to regulate the air mass flow, and the fuel mass 
flow is made dependent upon the air flow so that mixtures 
of the required strength are delivered to the cylinders. 

Although carburettors have been used for many years to 
provide the necessary fuel-air flow relationship, the intro- 
duction of the fuel into the cylinders, instead of into the 
manifold, offers many advantages. This article is confined 
mainly to the linking of the fuel and air flow controls for 
timed fuel injection systems for spark ignition engines. 


Carburation 

Before embarking on a study of injection problems, it is 
necessary to have a clear knowledge of the fundamental 
principles of carburation, so that the direction in which 
improvements may be made can be discerned. The process 
of feeding the correct mixture to a piston engine running 
under varying conditions involves primarily the measure- 
ment of the air flow so that the appropriate quantities of 
fuel can be metered into it. In principle, the simplest 
instrument available for this purpose is a carburettor, 
comprising a venturi tube for air flow measurement and a 
fuel metering jet with a delivery orifice in the venturi throat, 
the fuel flow being controlled by the constant supply 
pressure to the jet and the variable depression in the 
venturi. The mixtures required by a carburetted engine 
include a very rich mixture for cold starting, a fairly rich 
mixture for slow running, a weak mixture for cruising, and 
a rich mixture for full throttle power, Fig. 1. 

Because of the natural laws that operate in a simple 
carburettor of the type described in the previous paragraph, 
the mixture is progressively enriched as the air flow is 
increased, and no fuel at all is delivered below a certain 
critical minimum air flow. This supply metering charac- 
teristic must therefore be tailored to suit the demand 
characteristic of the engine, hence the need for such 
additional devices as starting chokes, compensating tubes, 
power jets, economizing valves, and so on, Since, in 
practice, the constant fuel pressure at the metering jet is 
controlled by means of a float chamber, the carburettor is 
sensitive to gravitational effects. Another defect of the 
system is that a momentary weakening is caused by sudden 
opening of the throttle; this is because of the dependence 
of fuel flow upon the air flow. An accelerator pump may 
be necessary to obviate a flat spot during acceleration. The 
evaporation of the fuel introduced into the venturi causes 
a drop in temperature. This drop may be as much as 
25 deg C; under severe winter conditions, ice may form in 
the carburettor and tend to block the path of the incoming 
air, and even to lock the throttle 

One means of overcoming many of these shortcomings 
of the conventional carburettor is to replace the constant- 
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head float chamber by a diaphragm system controlled by 
the pressure of the flowing air. To control the rate of fuel 
flow, sources of high and low air pressure are required. 
This arrangement not only eliminates the gravitational 
effects, but it also enables the fuel to be introduced into 
the manifold on the engine side of the throttle so that 
carburettor icing does not arise. 

Fig. 2 illustrates the principle of the pressure carburettor, 
as applied in the Bendix-Stromberg instrument for aircraft 
engines. Two diaphragms are used; they are connected by 
a rod, which forms the needle that operates in the fuel 
supply jet. The difference between the impact and venturi 
pressures acting on each side of the air diaphragm is 
balanced by the difference between the pressures on the 
two sides of the fuel diaphragm, that is, the pressure on 
the fuel supply side of the system and that on the delivery 
side of the metering jet. In this way, the metered fuel flow 
is controlled by the air flow. 

With these complications and modifications to design, 
the performance of the erstwhile simple carburettor can be 
made to match the engine requirements. The metered 
supply of fuel, however, must traverse an appreciable length 
of manifold before it reaches the cylinders. Moreover, the 
mixture stream must also negotiate a number of manifold 
bifurcations and bends, each of which may disturb the 
distribution of fuel over the cross sections of the passages. 

It is generally recognized that the air and vaporized fuel 
mix reasonably uniformly. However, the droplets of liquid 
fuel are either airborne or are blown along the manifold 
walls: thus, their distribution depends largely upon inertia 
effects and the geometry of the manifold. As a result, the 
distribution between individual cylinders may differ by as 
much as +2 units of air:fuel ratio, so that the power output 
from some of the cylinders is low, while in others fuel is 
wasted. This is particularly serious when knocking con- 
ditions are reached, since premature knocking in only one 


Fig. 1. Mixture requirements of carburetted petrol engine 


Carburettor characteristic before compensation 


Very cold conditions 


——~WNormal conditions 


/ 


Air consumption and power ————_—— 


Automobile Engineer, March 1956 


‘ 
- 
i 
ce. 
BS 
| 
5 
7 
= 
re 
| 
a | 
— 
‘5 
—_ 
Weak 
‘7 / 
Full 
power 
19 
= 


Air Fuel 
Q metering force metering force 
-_ 


‘e 
Metered 
fuel 
Air 
a Impact tubes b Boost venturi ¢ Diaphragm 4 Spring-load device for starting 


@ Metering jet 


Fig. 2. Principle of the Bendix-Stromberg pressure carburettor for aero 
engines 


cylinder will limit the performance of the whole engine. 

To improve distribution, induction manifolds have been 
developed with smooth internal surfaces to facilitate flow, 
and with sharp right-angle bends to induce the surface 
travelling fuel to return into the air stream. Hot spots and 
thermostatically-controlled manifold heaters are also 
employed to reduce the quantity of unvaporized liquid fuel. 
In addition, suppliers of the fuel ensure that the fuel 
volatility is maintained at a high level, consistent with the 
limitations imposed by the possible onset of vapour-lock 
troubles. 

It is clear that optimum performance involves smooth 
running with equal power from each cylinder; therefore 
uniform distribution of the mixture and identical sets of 
other controlling variables, such as valve timing and ignition 
timing, are essential. Timed fuel injection, either through 
the inlet ports or into the cylinders, offers a means of 
obtaining complete control of fuel distribution and from 
this viewpoint is most attractive. With this system, the 
mixture supply requirements are not influenced by fuel 
evaporation in the manifold, so the enrichment for starting 
and slow-running need not be so heavy. With timed 
injection, the greater uniformity of distribution permits the 
use of weaker mixtures. The engine mixture requirement 
curve is therefore of the same general form as that in Fig. 1, 
but lies at a slightly higher level of air: fuel ratio. 

As a first step, the pressure carburettor shown in Fig. 2 
could be used as a master control for a timed, instead of a 
continuous, fuel supply. In fact, the Bendix unit has been 
applied successfully to a direct cylinder-injection system on 
the Wright R-3350 series 18 BD supercharged acro engine. 
A differential diaphragm unit is fitted to the injection pump, 
so that the pressure of the metered fuel arriving at the 
pump controls the effective plunger stroke in such a way 
that the delivery to and output from the pump are exactly 
matched.! 

However, it is desirable to control simply and reliably 
the output of the individual pump elements of a timed 
injection system by some method that avoids the inherent 
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drawbacks of the carburettor venturi. With this aim in 
view, alternative methods, in which the engine itself is 
used as the air meter, have been developed. 


Speed-density metering 

The rate of mass flow of air into the cylinders, with 
which the fuel flow is to be matched, depends upon the 
volume swept by the pistons per unit time, the density of 
the air at the inlet ports and the ability of the air to occupy 


the swept volume; that is; 
| nv, N 


2 
where W, mass flow rate in Ib/min 
N =r.p.m. 


n number of cylinders 

V, ~swept volume of one cylinder 

pr, ~density of air at inlet ports 

volumetric efficiency, defined as the ratio of the 
weight of air actually taken into the cylinder 
to the weight of air which would exactly fill the 
swept volume at the inlet density 

This expression can be reduced to W,2Npiny. 

As a constant valve overlap has to be used, the volumetric 
efficiency rises as »,; increases, and falls as N and the exhaust 
back pressure increase. Since these changes are slight, a 
constant average value of volumetric efficiency can be 
assumed, for example, approximately 85 per cent, and the 
expression simplified to W,«N»p;. This is termed the speed- 
density expression and is based on the assumption that the 
mass of air consumed by the engine is directly proportional 
to the engine r.p.m. and to the air density in the inlet 
manifold. 

In carburation, the matching of the supply mixture- 
characteristic with that of the engine is carried out in a two- 
stage process comprising compensation to give a constant 
economic mixture, and enrichment as required, In a similar 
way, the primary duty of the control unit of a fuel-injection 
pump is to maintain a constant mixture and to enrich it only 
when the demand arises. The fuel flow must therefore follow 
a law similar to that of the airflow, and the speed-density 
expression can be used as a basis for the pump control unit 
design, that is W»Np;. By using the characteristic equation 
PV =RmT, this relationship can also be expressed as WNP), 

T; 
where P; and T, are the absolute pressure and temperature 
respectively at the inlet port. However, in practice it is found 
that the mechanism required to give a reciprocal temperature 
effect is excessively complicated, and a negative effect is 
generally accepted to avoid undue complexity, The fuel 
control device therefore follows the law (P)—kT)), 
and the initial setting is chosen to minimize the errors 
incurred. The direction of these errors is such as to give 
over-enrichment both at low air temperatures, which in 
practice is useful for starting, and at high temperatures, which 
helps to avoid overheating. 

Since timed-injection pumps are engine-driven, and 
injections are synchronized with the induction strokes of the 
pistons, the speed factor is automatically catered for and 
the fuel flow rate increases and decreases with r.p.m.. A 
change of speed at constant throttle position varies the 
pressure in the manifold, but this again is allowed for in 
the case of a speed-density type of control unit. For 
example, a reduction in speed at constant throttle increases 
the air pressure in the manifold and hence the air consumed 
per induction stroke. The control system, being engine- 
driven, would reduce the fuel flow per unit time and, since 
it is also density sensitive, would increase the fuel flow per 
injection and would thus maintain a constant mixture 
strength. An increase in air density due to a reduction in 
air temperature would have a similar effect on the fuel 
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flow per injection into the cylinders of the engine. 


8.U. fuel injection pump 

In the S.U. system’, each injector is supplied by an 
individual pump element of variable stroke, driven by a 
swash plate and Z-shaft mechanism, Fig. 3. The Z-shaft 
is mounted on the main shaft, and both rotate together. 
A servo mechanism is employed to move the Z-shaft axially 
along the main shaft, to change the attitude of the swash 
plate and thus to alter the fuel delivery. The servo piston 
also forms the bearing that carries one end of the Z-shaft. 
Its axial position of equilibrium is determined by the 
engine-oil pressure acting on the piston face nearest to the 
plungers, and opposing a reduced oi! pressure together with 
a spring load acting on the cther face of the piston. The 
main shaft is hollow, and the flow of engine oil through to 
the control chamber is determined by the position of the 
servo valve relative to its seat on the end of the main shaft. 
A restriction is provided in the oil outlet from the chamber 
that houses the control spring, so that the oil pressure in 
the chamber does not fall below a level sufficient for the 
maintenance of effective control. 

A nitrogen-filled capsule stack, sensitive externally to 
manifold pressure, is maintained at manifold temperature 
by the continuous passage over it of air from the manifold. 
The capsule stack is directly linked with the servo valve in 
the control chamber, and the control spring connects the 


Oil 


valve to the servo piston and thus acts as a follow-up 
device and brings the Z-shaft into a new position of 
equilibrium after each change in the metering forces applied 
by the capsule member. An increase in manifold pressure, 
for example, would compress the capsule, open the valve, 
increase the oil pressure in the control chamber, and move 
the Z-shaft in the direction of higher output. This move- 
ment would tend to close the valve again, by relieving the 
compression of the control spring, and so re-establish 
equilibrium at the higher fuel output. A reverse process 
would take place with reduced manifold temperature. 

In the absence of any oil pressure, that is, for starting, a 
rich mixture is provided by the action of the control spring 
At high manifold pressures, enrichment is obtained by the 
action of two control springs: the inner spring goes out of 
action at high manifold pressure, so that the spring rate is 
effectively reduced, and the Z-shaft has to move a greater 
axial distance to give an equivalent load effect on the servo 
valve. The spring rate of the capsule stack is designed to 
give a rapid response for acceleration 


Bosch fuel injection pump 
This follows normal diesel practice, in that the stroke 
of the individual pump elements is constant, the timing of 


the start of injection is fixed, and a variable cut-off is 
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obtained by rotating the elements to bring the spiral cut-off 
groove in line with the relief port®. Again, since the pump 
is engine-driven, the fuel output is automatically regulated 
to suit the speed. A vacuum connection is made from the 
manifold to one side of a control diaphragm fitted on the 
end of the pump rack. Manifold depression acting on one 
side of the diaphragm is opposed by a compression spring 
on the same side, Fig. 4. An increased manifold pressure, 
that is, a reduced manifold depression, permits the spring 
to move the diaphragm and the rack in the direction that 
gives greater fuel output. Since atmospheric pressure acts 
on the control diaphragm, compensation for changes in 
atmospheric pressure has to be effected. To this end, a 
capsule stack is connected through a linkage to the rack, 
and variations in atmospheric pressure on the outside of the 
capsule apply an additional force to the rack. For example, 
an increase in atmospheric pressure which would not affect 
the control diaphragm directly because of the rise in 
pressure on both sides, compresses the capsule and moves 
the rack so that more fuel is delivered. 

Since the manifold temperature varies in a similar way 
to atmospheric temperature, and since the capsule is filled 
with air, changes in atmospheric temperature also exert a 
controlling force throygh the linkage. Thus, correction is 
made to cater for the negative temperature term in the 
expression for fuel flow. A hand-controlled, mechanical 
over-ride is provided to move the rack into the maximum 


Fig. 3. Left: principle of the S.U. 
fuel injection pump control system. 
In automobile applications, the pump 
is mounted vertically with the 
plungers uppermost, the capsule 
chamber is mounted on the side of 
the unit, and there is a lever con- 
nection to a sleeve type of servo 
assembly 
! a Capsule containing nitrogen b Adjustment 
|) Fuel ¢ Ball race d Servo valve e@ Control spring 
Iikdeisver f Enrichment spring g Plunger h Geared 
| J distributor valve j Internally toothed fixed 
gear ring kt Mainshaft | Eccentric m Drive 
from engine 


Fig. 4. Below: principle of the Bosch 
fuel injection pump control for 
automobile engines 
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flow position for starting, and a number of compensating 
holes are automatically selected throughout the range of 
throttle movement to influence the depression in the 
vacuum pipe and give the required degree of enrichment. 


Speed-density-back-pressure metering 

When the exhaust back pressure varies appreciably and 
independently from the inlet pressure, as with supercharged 
engines operating at varying altitudes, the volumetric 
efhiciency term in the expression for aur consumption can 
no longer be ignored. The reduced back pressure at 
altitude improves the scavenging from the cylinders, and 
leads to a greater air throughput, but, of course, does not 
alter the theoretical air capacity of the cylinders. In these 
circumstances, the fuel pump control device must be made 
sensiuve also to back pressure; it must provide for 
increased fuel flow as the back pressure fails. 

‘Lhe expression for fuel requirement can be developed by 
subtracting the mass of the gases contained in the cylinders 
at bottom dead centre at the end of the induction stroke 
from the mass of the exhaust residuals contained at top 
dead centre at the end of the exhaust stroke. With injecuon 
into the cylinder, the incoming charge consists of aur only, 
the tuel being added later, whereas in the case of injecuon 
into the port, both fuel and aur are inhaled. Since a constant 
fucl:aw rauo by weight is required primarily, the theory 
developed in the next paragraph applies to both cylinder 
and port injection, 

At bottom dead centre after induction, the induced 
charge 1s assumed to be at the pressure level P; of the inlet 
Maud anda to nave been warmed, by the residuais, from 
tic imet Maniwoid temperature ievei, 1 ;, tO some intermediate 
levei, 4. Ane residuais are assumed to be at the exhaust 
manutoid pressure and temperature, ’g and J’, respectively. 
A prooem arises with regard to the term 7”, since it is 
transient and 1s difficuit to caicuiate or measure, by ignoring 
the heat given to the charge from the cylinder walls, and 
assuming that the heat lost by the residuals equals the heat 
gained by the charge, and also that the specific heats are 
equal, the term 7” can be eliminated. The expression for the 
charge mass fiow rate then becomes: 

W.=nN (V, t V.) (P; Pz/c) Ib/min 
where W,=charge mass flow rate 
V. =clearance volume of one cylinder 
R =characteristic constant 95 ft-lb/lb-deg C for 
charge 
c engine compression ratio 

This is known as the charge-weight law, which can be 
simplified to the speed-density-back-pressure expression, and 
applied to the fuel mass flow rate, as shown: 

Pe/c) 
This can be further modified to: 
WyaN Pe/c kT;) 
to give the more simple mechanical control for temperature. 

The back pressure term, being negative, can easily be 
accommodated by arranging that the back pressure acts upon 
the capsule stack in the same direction as the inlet tempera- 
ture. Since this term is divided by the compression ratio, 
the area of capsule surface on which the back pressure acts 
is restricted in the appropriate proportion, Fig. 5. The 
exhaust back pressure is usually a constant small value, for 
example, 1 Ib/in? above ambient, so in aircraft practice it 
is convenient to use ambient pressure instead of tapping from 
the exhaust manifold. 


Hobson fuel injection pump 


This pump incorporates constant-stroke pump elements, 
and on each plunger two spiral grooves are arranged so that 
the timing of the centre of the injection period is constant 
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and both the beginning and end of injection can be varied 
with movement of the control shatt*. A capsule stack and 
ou-operated servo system are used for regulation, on the 
principies aiready described. In addition, a negative-action, 
reduced-area capsule, subjected to back pressure, is incor- 
porated, With supercharged engines, heavy enrichment is 
required, under full power conditions, to provide internal 
cooling and prevent knock, ‘Thi; is obtained by bringing into 
operation a second capsule stack, in series with the first, so 
that the manifold boost pressure acts upon a greatly increased 
capsule area and has a correspondingly increased effect upon 
fuel flow, Fig. 6. 


Conclusions 

Although the relative merits of fuel injection and carbura- 
tion have not yet been outlined in detail in this discussion, a 
number of them have become apparent, With fuel injection 
in supercharged engines, the lack of fuel cooling effect in the 
supercharger is a serious drawback, and may be sufficient to 
offset the increase in power that would otherwise be obtained. 
However, in general, the advantages of uniform distribution, 
easier starting, and the elimination of backfire hazards, make 
fuel injection attractive. Continuous injection on a speed- 
density-back-pressure basis has almost completely replaced 
carburation in aviation, and speed-density timed injection is 
increasing in popularity for racing car engines. High costs 
and the complication of fuel injection equipment have 
retarded a general application in the automotive field, but 
the demands for higher performance are insistent, and the 
many problems of simplification and adaptation for large 
scale production may yet be solved. 
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PERFORMANCE PREDICTION 


A Simple Graphical Method for the Determination of Vehicle Acceleration 


| F an article published in the September 1954 issue of 
the Automobile Engineer, attention was drawn to simple, 
accurate and time-saving graphical methods of vehicle 
acceleration determination, due to Desdouits (France)— 
Lomonossoff (Russia) and Lipetz (Russia)—Strahl 
(Germany). These are methods for rapid determination of 
the speed-time and speed-distance curves, which in turn 
provide the data for plotting the vehicle performance in 
terms of time-distance curves, Such curves are of consider- 
able interest to operators. A direct determination of time- 
distance data can be carried out by a novel and straight- 
forward procedure suggested by Prof. W. Miller.’ This 
method has a number of advantages, among which are 
simplicity, clarity and time saving. 

As an illustration of the method, an analysis of the 
performance of a single-deck bus will be made as follows. 
The weight of the vehicle is 10°75 ton fully laden, and it has 
a 130 b.h.p. engine. Its frontal area is 72 ft*. The transmis- 
sion is of a hydro-mechanical type, comprising a torque 
converter and two gears,* the gear ratios being 1 : 1 and3: 1 
The high ratio is used for operation over hilly routes, and 
direct gear is employed in normal city service. A 15 per cent 
loss in efficiency through the transmission is assumed; the 
resultant tractive effort curves, together with the resistance 
curve for the vehicle running on a smooth level road, are 
plotted in Fig. 1. 

In the following, the tractive effort as developed in the 
“‘normal”’ gear only will be considered. Since force = mass 
times acceleration, p=m-*a, and a~—dvu/dt, the force is 
determined from p«<m (dv/dt), For the step by step 
integration, the difference values 4: seconds and 4v ft/sec 
are substituted for dt and dv respectively, and a suitable 
constant value for the time increment 4 is selected. This 
gives the value of 4v, which —v, —v,, where v, is the known 
velocity at the beginning of the time increment 41, and v, 
is the velocity at the end of that increment. The effect of 
the inertia of the rotating masses such as the wheels, shafts 
and transmission gears must be added to the mass m of the 
vehicles. This effect can be accounted for by adding about 
5 per cent to the value of m. 


Fig. 3. At the arbitrary speed of 50 m.p.h., 


The units employed are as follows: m= W/g, where W is 
the vehicle weight in tons and g the gravitational acceleration 
in ft/sec*, the velocity V is expressed in m.p.h. and the 
data of Fig. 1 is used in terms of excess tractive effort 
pilb/ton, that is, tractive effort less tractive resistance 
available on the level for acceleration and negotiating 
gradients, as shown by the shaded area in Fig. 1. It follows 
that 


2240 *105%1467 AV 


32:17 “ht 
107 2” ib/ton 
4t 


A 45 deg set-square can be used to effect the time-distance 
determinations easily and quickly. To do this, the mean 


Fig. 1. Tractive effort 
and resistance curves 
for a vehicle running 
on a smooth level road 


7 
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Fig. 2. Diagram 
showing how the mean 
value of p for each 
time increment At 
can be taken as that 
obtaining mid-way be- 
tween the beginning 
and the end of each 
increment of vehicle 


speed, AV 


the distance covered during the time At is 367 ft and the time taken to cover that distance is 5 sec. 


This is plotted to an arbitrary scale below the horizontal axis to give the point a, which is connected by a straight line to the point of origin 
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Fig. 4. The values of At and Al of Fig. 3 are plotted along the base of this curve so that the distance 
covered in any time can be seen at a glance. In addition, the vehicle speed is plotted as a function 
of both distance and time 


mid-way between the beginning and the end of each incre- 
ment of vehicle speed 4V, Fig. 2. Thus 
p: 4V/2= 45 deg 


and p: 4V= 
Therefore 


4V 


2 
_ 107 
% 


If the excess tractive effort scale selected is: p 
lin, or 1 lb/ton-0-01 in, the velocity scale of V =X in 
is determined from:— 


100 Ib/ton 


tan 45 deg=1 
pxo00l 
Xx AV/2 
or X=0-02 p/4V 
so that for an arbitrary value of 41-5 sec 
p 107 
21:4 
and V=1 m.p.h. = X =0-02 21-4=0-428 in/m.p.h, 


The curve of excess tractive effort against speed is plotted 
to this scale in Fig. 3. At an arbitrary speed, in this instance 
50 m.p.h., the distance covered during the time 4f, that is, 
367 ft in 5 sec, is plotted to an arbitrary scale below the 
horizontal axis through the origin, and the point a is con- 
nected by a straight line to the point of origin. The distances 
41 between this line and the horizontal axis of the diagram 
represent the distance covered during each time increment 
4t, and the mean speed V,,, of each time interval is given by 
the values of V,,,, V,,, etc. Thus, within the first 5 seconds 
of starting from rest, the vehicle covers 23 ft and reaches a 
speed of 12 m.p.h., during the second 5 seconds it covers 
an additional 120 ft and attains a speed of just over 20 m.p.h., 
and so on. These values of 4¢ and 4/ are indicated on a 
common straight line in Fig. 4, so that the distance covered 
at any time can be seen at a glance. In addition, the vehicle 
speed can also be plotted as a function of both distance and 
time. This gives all relevant information in one curve. 

To determine acceleration up or down a gradient, the 
V axis in Fig. 3 is shifted respectively up or down. For 
example, the additional tractive resistance encountered on 
a grade of 1 in 20 is 112 lb/ton, and the axis is therefore 
moved to the position indicated by the dotted line in Fig. 3. 
The 5 sec triangles are again drawn with the 45 deg set-square. 
In this instance, a speed of 23-8 m.p.h. is reached in 60 sec. 
To verify the accuracy of this method the speed-time and 
speed-distance curves were also determined, for speed 
increments of 2m.p.h., by the conventional analytical 
method. The results, plotted in Fig. 5, are in close agreement 
throughout. According to the graphical plot, the speed of 
50 m.p.h. is reached after 75 sec, on covering a distance of 
3,990 ft, and the results obtained by the analytical method 
are 75°83 sec and 4,012 ft respectively. 
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Scientific and Technical Institute, Middlesbrough. Paper 
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Representative examples of outer-seal and 
inner-seal WNilos rings for ball or roller 
bearings 


THE 


NILOS RING 


A Simple All-metal Sealing Device for Ball and Roller Bearings 


Borrscrive sealing of anti-friction bearings to retain 
lubricant and to prevent the ingress of water, mud, dust or 
grit is often beset with difficulties owing to the limited space 
available and the complete lack of accessibility, in many 
instances, when the component is assembled on the vehicle. 
The Nilos sealing ring, manufactured by Ziller and Co., 
Achenbachstrasse 26, Dusseldorf, and marketed in Britain by 
Thomas Mercer Ltd., Eywood Road, St. Albans, Herts., 
offers a possible solution of such problems. A seal of the 
single ring type in no instance exceeds the diameter of the 
bearing to which it is fitted and the axial width ranges from 
1:5 to 5-0 mm respectively for the smallest to the largest of the 
rings produced, Individually, their weight is insignificant, 
the rings being pressed from strip metal 0:3 mm thick for 
overall diameters up to approximately 125 mm and from 0:5 
mm strip for the larger diameters. The range of ring dia- 
meters is Most extensive, progressing in small increments to 
suit ball and roller bearings of all commonly used standard 
sizes. 

Rings are normally of zinc plated alloy steel but alterna- 
tively they can be supplied with a brass coating. For marine 


Sectioned model showing outer-seal and inner-seal rings on a journal 
bearing and a double-seal ring on a taper roller bearing 


use, or for other applications in salt-laden atmospheres, they 
can be produced in Tombak, a special phosphor bronze alloy. 
After pressing from the pre-plated strip material, each ring is 
individually set up and the sealing lip of the upstanding 
flange is turned to ensure correct axial height and squareness 
of edge. 

When mounted in position, with the seating annulus 
clamped against the side of one of the bearing rings, the 
sealing lip is resiliently constrained against the side face of 
the other bearing ring. In operation the sealing lip tends to 
wear a shallow groove in the bearing ring, the parts eventually 
forming a miniature, close-fitting labyrinth gland which 
prevents the escape of bearing grease and, conversely, the 
ingress of foreign matter. It is this feature that gives the ring 
the outstanding characteristic of becoming a more effective 
seal as its working life is extended. 


Journal bearing applications 


For journal bearings of either ball or roller type, alternative 
outer-seal and inner-seal rings, designated A.V. and J.V. 
types respectively are available. Functionally, the choice of 
type is not critical and is usually determined by consider- 
ations of bearing design and convenience of construction. 
The inner-seal type is to be preferred as the length of the 
sealing lip is minimized and the centrifugal force exerted by 
the lubricant at the sealing face is relatively reduced. Outer- 
seal rings are used mostly in applications where the shaft or 
axle is stationary and the outer ring of the bearing rotates. 
Where bearings must operate in exceptionally exposed 
positions or under arduous conditions of service, two or more 
Nilos rings may be mounted in series to afford complete 
protection, 

A few commonsense precautions must be observed in 
mounting to ensure satisfactory operation. The diagrams, 
which are not drawn to scale, are included as typical examples 
of good practice. It is essential that the ring is fitted and 
supported accurately concentric with the bearing; the possi- 
bility of any departure from that position must be guarded 
against. It follows that an inner-seal ring must have a 
nominal diameter the same as the outside diameter of the 
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bearing and an outer-seal ring the same nominal diameter as 
the bore of the bearing. In no circumstances should the ring 
be positioned in way of a screw thread, a thread run-out, 
a thread or corner relief, or a free clearance. Such undesirable 
features may be avoided as indicated in diagrams A, E and F. 

Rings must be securely clamped to obviate the possibility 
of slipping in operation. The shoulder height of housings or 
shafts must be adequate for this purpose or an intermediate 
ring, as provided at B in conjunction with a spring circlip, 
should be fitted. A very narrow shoulder can distort the edge 
of the ring and, to some extent, relieve the tension on the 
sealing lip. 

A correctly designed and precisely machined bearing 
housing, in conjunction with an accurate shaft assembly, will 
automatically ensure the appropriate stressing of the ring and 
eliminate the need for any checking, adjustment or selection 
when fitting. The sealing lip should not engage the manu- 
facturer’s name and identification numbers, usually stamped 
on the outer bearing ring, or sealing may be impaired. With 
unilateral sealing this can be arranged by fitting the bearing 
with the marked face on the opposite side to the seal and 
when bilateral sealing is employed a J.V. inner-seal ring is 
used on the marked side. Should this not be convenient the 
marked side of the bearing should be arranged to face the 
inside of the component, where there is less risk of foreign 
matter entering. In instances where the interruption of the 
sealing face by this marking cannot be avoided, a special ring 
which is more highly stressed than the standard type can be 
supplied. This accelerates the formation of the sealing 
groove which it cuts through to a depth below that of the 
stamp impression. 

Axial or angular movement of the shaft would result in the 
impairment or even the complete loss of sealing effect. 
Consequently, these rings should be fitted to bearings of the 
self-aligning type only when the bearings are used on account 
of their greater load-carrying capacity and are run in their 
neutral position with no possibility of making self-aligning 
movements. Similar considerations govern the fitting of the 
sealing rings to cylindrical roller bearings of the type per- 
mitting an axial float in one direction, as in diagram C. In 
such cases the shaft must be positively located so that no 
axial movement can occur. 


The two diagrams C and G of cylindrical roller bearing 
applications also show the rings arranged to seal on housing 
faces instead of on the bearing races. In both of these 
instances the bearing housing is drilled to enable the bearing 
to be replenished with grease without the necessity to 
dismantle the sealing rings. In all however, the 
annular depression in each ring is filled with suitable bearing 
grease before it is mounted in position. 

Two standard rings, of cither the inner-seal or outer-seal 
type, may be spaced by an intermediate ring to seal respec- 
tively on the housing and the bearing. The intervening 
cavity is filled with a water-resistant grease in order to render 
the bearing positively waterproof. Diagram D shows such an 
arrangement, while in diagram F a special reversed-flange 
ring obviates the need for an intermediate ring. 


Cases, 


Sealing taper roller bearings 

Modified types of sealing rings are available to meet the 
special requirements of taper roller bearings. A single-seal 
ring is of the A.V. type but of greater axial width than the 
standard versions in order to pick up the offset faces of inner 
and outer bearing rings. The double-seal arrangement 
comprises an A.V. type ring supplemented by a special ring, 
termed the A.K. type, to seal on the housing, as in diagram H 
showing a wheel hub mounting. As in the previous double- 
sealing assemblies, the space between the rings is loaded with 
a water-resistant grease. To prevent the possibility of slip 
occurring, the A.K. ring is formed with two dimples spaced 
at 180 deg. These are accommodated either in a pair of holes 
drilled in the face of the clamping or spacing collar or, alter- 
natively in an annular groove fitted with a small driving pin. 

Present availability is for rings suitable for ball or roller 
journal bearings of from 3 mm to 200 mm bore and from 
10 mm to 360 mm outside diameter. In the case of taper 
roller bearings, standardized sizes range from 15 mm to 
150 mm bore and from 40 mm to 270 mm outside diameter. 
Nilos rings of all designs are protected by patents. 

In addition to the obvious applications for motor vehicle 
components, the Nilos ring can be used on production 
equipment to seal bearings against the ingress of workshop 
dirt. They are functioning satisfactorily on electric motors, 
machine tools, conveyors and other plant. 


Typical methods of mounting Nilos rings: A—inner bearing seal; B—outer bearing seal, retained by circlip; C—inner bearing and outer casing seal, 
replenishable; D-—double outer rings, grease sealed; E—outer bearing seal; F—double inner rings, grease sealed; G—bilateral outer casing seals, 
replenishable; HH—double rings for taper roller bearings, grease sealed 
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LLOYD AIR-COOLED ENGINE 


A 596 em’, Two-Cylinder, Four-Stroke Unit With an Overhead 
Camshaft and Hemispherical Heads 


A NEW air-cooled engine has recently been introduced 
by Lloyd Motoren Werke G.m.b.H. It is a two-cylinder, 
four-stroke unit with a bore and stroke of 77 mm and 64mm 
respectively, a swept volume of 596 cm’, and a compression 
ratio of 66:1. The unit develops 19 b.h.p. at 4,500 r.p.m. 
Thus, the output in terms of b.h.p/litre is 31-6. That it is 
not higher than this, despite the employment of an efficient 
combustion chamber and valve gear arrangement, is no 
doubt due to the relatively low compression ratio. 

There are, of course, a number of fundamental differences 
between the requirements for air-cooled engines for cars 
and for motor cycles. The main differences are in the 
shape of the space available for engine accommodation, the 
cooling arrangements, and the transmission requirements. 
Although it is possible to use a horizontally-opposed 
cylinder layout and to place it just inside a suitable opening 
in front of the bonnet, as in the C.E.M.E.C, engine illus- 
trated in the November 1953 issue of Automobile Engineer, 
this arrangement is more suited to side valve than overhead 
valve engines. Accordingly, Lloyd have adopted the twin- 
cylinder, in-line layout, which enables them to incorporate 
a compact, simple and accessible valve gear and at the same 
time to employ a cylinder head of approximately hemi- 
spherical form. 

The penalty for arranging the cylinders in this way is that 
a ducted blower has to be employed for cooling the unit. 
This blower is mounted in tandem with the generator, on 
the side of the crankcase, and is belt-driven from a pulley 
on the front end of the crankshaft. In order that it shall 
not overhang excessively to one side, the engine is inclined 
so that the cylinders overhang slightly to the left and the 
blower slightly to the right of the crankcase; the inlet port 
of the cylinder head extends above the cooling air blower, 
and the downdraught carburettor is mounted on top of it. 

Although both the cast iron cylinders and aluminium 
cylinder heads are separate components, the rocker box 
mounted above them is in one piece. Six nuts on short 
studs screwed into the crankcase hold down the cylinders 
by their flanges at their lower ends. The centre pair of 
nuts help to hold down the flanges of both cylinders. Loca- 
tion of the cylinders is, of course, effected by spigoting 
their lower ends into the holes in the crankcase. Similarly, 
the cylinder heads are located by spigoting the upper ends 
of the cylinders into them. The cast aluminium crankcase 
is divided, on a plane normal to the axes of the cylinders, 
at the level of the centre of the crankshaft. A cast 
aluminium sump is employed; it incorporates a transverse 
web, approximately midway between its ends, to support 
the intermediate main journal An interesting 
feature is that the joint washer, which is housed in a groove 
in the joint face of the sump, is only employed in the joint 
on one side of the engine, that is, on the side which is 
lowest when the unit is canted over in its installed position. 

The three-bearing crankshaft is fabricated from five 
pieces and is symmetrical about its centre component, 
except in that the rear end extension is adapted to carry 
the flywheel and the front end extension to take the timing 
drive. On each side of the centre bearing, a crank web 
and pin, which are integral, are assembled on to the main 
journal; the other two components of the crankshaft 
assembly are the front and rear webs, together with their 
integral journals and extensions. This fabricated arrange- 


bearing 


ment has been adopted so that the ball and roller bearings 
employed for the main journals can be assembled on to the 
shaft. It would seem to be difficult to justify, on the 
grounds of compactness, the employment of rolling element 
bearings, since there appears to be plenty of room for plain 
bearings, except possibly at the rear. However, it is likely 
that the high coefficient of expansion of the aluminium alloy 
housings and the large surface area of the joint faces 
between the halves would present problems, so far as the 
accommodation of shell type bearings is concerned. 

The crankshaft in this form can be manufactured with 
relatively simple machine tools. With this end in view, the 
flywheel has been keyed on to the rear extension of the 
shaft, which, therefore, is of plain cylindrical section, and 
the inner race of the ball bearing of the rear main journal is 
clamped between the flywheel and a shoulder on the shaft. 
This whole assembly is retained by a single nut on a 
waisted stud in an axial hole drilled through the extension. 
The tapping for the stud is in the crank web; doubtless this 
obviates trouble due to stress concentrations. The length 
of the stud ensures adequate resilience to accommodate 
differential rates of thermal expansion of the assembly. 
Axial location is effected at this rear bearing, the outer race 
being located between a snap ring and a plain washer in 
grooves in its housing. This washer acts as an oil-baffle at 
the outer end of the bearing. 

Both the other main journal bearings are of the roller 
type. The outer race of the intermediate one is located in 
the same way as that of the rear bearing. Its inner race, 
together with the gear that drives the oil pump, also forms 
a distance piece that separates the adjacent crank webs. 
The gear is dowelled to the foremost of these two webs. 
Assembled on to the front end of the crankshaft in the 
following order are: a distance sleeve, the roller journal 
bearing, a second distance sleeve, the timing drive sprocket 
and the keyed-on pulley. The whole assembly is retained 
by a nut @n the front end of the shaft. 

An oil-baffle washer is fitted in the front end of the 
housing for the outer race of the bearing, which is located 
at the rear end by a short flanged sleeve, of light gauge 
material, in a groove round the housing. This sleeve 
extends rearwards into a shroud ring mounted on the front 
face of the crank web, Oil splashed out of the bearing 
passes through the sleeve, and is collected in the shroud 
ring and passed into the hollow crank pin. Thence it is 
fed through a radial hole into an annular groove in the 
bore of the inner race of the roller type, big end bearing. 
From this groove it passes through radial holes to lubricate 
the rollers. A similar arrangement is employed to lubricate 
the rear big end bearing. 

Oil supply from the pump to each of the three main 
journal bearings is taken through a longitudinal gallery in 
the base of the sump, and vertical passages in the frént and 
rear walls, and intermediate web in the sump casting. An 
interesting feature of this arrangement is that the oil 
passages are formed by pipes cast in the sump. The front 
and rear vertical passages and the gallery are formed by 
one continuous pipe, while the vertical one in the inter- 
mediate wall, as well as the feed from the oil pump, which 
also is in the intermediate wall, are separate pieces. This 
arrangement eliminates drilling and plugging operations, 
but, nevertheless, is not easy from the foundryman’s point 
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of view. The oil pump, which is driven by the spur gear 
between the front of the intermediate bearing and the 
adjacent crank web, is mounted on the transverse web in 
the crankcase. All the camshaft and rocker bearings are 
lubricated by splash, the oil originally entering the rocker 
box from a trough above the front bearing of the camshaft. 
Scavenge oil returns through the timing drive housing. 

A relatively long chain drives the camshaft. Its lower 
end is housed in chambers formed in the crankcase and 
sump castings, while its upper end is enclosed by a forward 
extension of the rocker box. A sleeve connecting the two 
parts of the housing completes the enclosure of the chain 
drive. This sleeve is flanged at its lower end, where it is 
bolted to a machined face on top of the front end of the 
crankcase. A spigot beneath the forward portion of the 
rocker box projects into the upper end of the sleeve. The 
seal at the top end is effected by a rectangular section 
rubber ring, and a conventional joint washer is used at the 
lower end. A cast aluminium cover is spigoted to the front 
end of the rocker box to give access to the half speed wheel. 

The half speed wheel is a dished pressing, of thick 
section, spigoted on to a cast iron hub, which in turn is 
keyed-on to the end of the camshaft. This whole assembly 
is pulled against the inner race of the front ball bearing by 
a retainer plate, together with a set bolt screwed axially 
into the front end of the camshaft. Bolts round the peri- 
phery of the retainer plate are passed through clearance 
holes in the half speed wheel and screwed into the flange 
of the hub to prevent relative rotation between the com- 
ponents of the assembly. The outer race of the ball bearing 
is allowed a limited amount of axial float in its housing and 
is retained by a cover spigoted into the front end of the 
housing and secured by countersunk set screws. On the 
front face of this cover is a thin gauge plate; a Belleville 


washer to pre-load the ball bearing at the rear end of the 
camshaft, where axial location is effected, is interposed 
between it and the half speed wheel. The outer race of 
this bearing is clamped between a snap ring, in a groove 
in the housing, and the spigot end of a casting that carries 
the contact breaker and distributor, which is secured to the 
rear face of the rocker box. Between the pairs of cams for 
each cylinder is an eccentric for actuating the fuel pump 
This pump is mounted on top of the rocker box. 

There are two rocker shafts, one on each side of the 
camshaft. They are supported at their ends in the front 
and rear walls of the rocker box, and at their centre by a 
boss, also cast in the rocker box. Coil springs are fitted 
round the shafts to hold the rockers against the bosses that 
carry the assembly. One end of each rocker arm bears 
directly on the camshaft and the other carries the tappet 
adjusting screw, which bears on the end of the valve. 
Because of the light weight of the reciprocating units of the 
valve gear, relatively light coil springs are employed. They 
are each retained by a simple pressed steel washer and split 
tapered collets. 

Two small dished pressings, one on each side, form the 
rocker covers, through which access is gained for tappet 
adjustment and other servicing operations. An unconven- 
tional feature is that, together with their joint washers, these 
covers are each held down by two C-shaped wire clips, one 
at each end. The ends of the arms of each of the clips 
are carried in two blind holes, one above and the other 
below the aperture closed by the cover. For assembly, the 
spring clips are pivoted about the ends of their arms until 
they are clear of the aperture, so that the cover, together 
with its joint washer, can be put in place; then the clips 
are swung back and sprung into grooves near the ends of 
the crown of the cover. 


In the Lloyd air-cooled engine a fabricated crankshaft is employed, and 
the oil gallery and passages leading from it are tubes cast in the 
base of the sump 
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Recent Publications 
Brief Reviews of Current Technical Books 


Berechnung und Gestaltung von Gummifedern. 
(The calculation and Design of Rubber Springs) 
By E. F. Gobel, in German. 

Berlin: Sprincer-Ver_ac, Germany 
64~9. 86pp. Price 9D.M 


This book is the seventh of a series comprising sixteen volumes 
dealing with the design of machine components. The series is 
edited by Prof. K, Kollmann, a distinguished engineer well 
qualified in the design and development of road vehicles in general 
and their engines in particular, In common with two previously 
reviewed volumes of this series, this work is of great value to 
automobile engineers, since it contains much valuable information 
presented in a clear, lucid and directly useful manner. 

The first chapter occupies only five pages and serves as an 
introduction to the applications and manufacture of rubber 
components. This is followed by another on the elastic and 
vibration damping characteristics of rubber elements, their noise 
suppressing properties, strength, and the effect of high and low 
temperatures on their elasticity and endurance. Dimensional! 
requirements of rubber elements, as calculated on a static load 
basis, are considered next; because of its importance, this subject 
is dealt with comprehensively and, in fact, in greater detail than 
in any earlier publication on this subject. The elements thus 
dealt with are: the concentric cylindrical type stressed in shear, 
both as purely cylindrical as well as conical units; cylindrical and 
double conical units stressed in shear; disc units in torsion; simple 
rubber elements in compression, as well as subjected to combined 
compressive and shear stresses. Transverse stressing of concentric 
cylindrical elements and combined stressing of such units are also 
discussed. The principal equations obtained from this analysis are 
summarized in a table at the end of the chapter. 

Calculations for anti-vibration elements subjected to dynamic 
loads are considered next. Then, after an introduction into the 
fundamentals of vibration mechanics, the author deals in great 
detail with the design of anti-vibration mountings for foundry 
sieves operated by rotary unbalance units. This, as well as the 
previous chapter, will be of particular interest to automobile 
engineers, because in a more generalized form these problems 
and their methods of solution are also encountered with vehicles 

Design examples are given in the fifth chapter. In this, the 
design of mountings for compressors, pumps, ventilators, engines, 
sewing machines, machine tools, road and rail vehicle suspensions, 
shaft couplings, etc. is discussed. Methods of testing rubber 
springs are briefly considered in the last chapter. Finally, a 
bibliography comprising 120 references is included. The author 
has succeeded in presenting a great deal of valuable information 
in an authoritative form of immediate use to designers; thus, he 
has satisfied a long-felt need, 


1955. Second Edition. 


The Testing of High Speed Internal Combustion 
Engines 
By Arthur W. Judge, A.R.C.Sc., D.A.C., Wh.Sc., 
A.M.1.Mech.E., A.M.1.A.E 
London: CHAPMAN AND HALt Ltp., 37 Essex Street, W.C.2. 
1955. 494pp. Price 75s. 


In recent years, there have been notable developments in 
engine testing methods and equipment, and in the fourth edition 
of this well-known book, much new information and data have 
been included. The section dealing with the methods of measure- 
ment of horse power has been rewritten and expanded. It now 
includes accounts of recently developed brakes and dynamometers 
with special reference to electrical and power recuperation units; 
modern eddy current and dynamatic units have also received 
special consideration. In view of the ever-increasing importance 
of developments in aircraft gas turbine design and production, 
an entirely new section devoted to the subject of testing this type 
of gas turbine has been added. 


Plastics Progress 1955 

Papers and Discussions at the British Plastics Convention 1955 

Edited by Philip Morgan, M.A. 

London: ILirre & Sons Ltp., Dorset House, Stamford Street, 
S.E.1. 1956. 432pp. Price 50s, 


As the technology of plastics is extending so rapidly in so many 
diverse directions, some difficulty is experienced in keeping abreast 
of new developments. Each year a convention is organized, in 
connection with the British Plastics Exhibition, at which specialists 
in their respective fields read papers on various aspects. In this 
volume the full texts of the papers presented at the 1955 Conven- 
tion are given, together with a complete transcript of the ensuing 
discussions. The informal character of the discussions, as 
recorded, is retained. 

Papers are grouped into chapters under nine heads: Polymer 
structure and properties; Expanded plastics; Thermoplastics; 
Extrusion; Work study and productivity; Injection moulding; 
Patents; Foundry resins; and Glass-reinforced plastics. 

Of special interest to automobile engineers are the poe 

“Developments in the use of plastics in the foundry”’ 
Pentz. Leicester, Lovell & Co. Ltd.), “Consistency in glass 
fibre-reinforced moulding’’ (J. Rees. Bristol Aeroplane Co. 
Ltd.), “Glass-reinforced plastics in automobile construction’’ 
(H. Silman. Ford Motor Co, Ltd.), “The testing and develop- 
ment of high quality glass-fibre/polyester laminates’ (P. H. H. 
Bishop. R.A.E. Farnborough and E,. Haythornwaite. Marglas 
Ltd.) and “Epoxide resin/glass laminates’’ (W. J. Marmion. 
Shell Chemicals Ltd.). 


AUTOMOSRE CHASSIS DESIGN 
By R. Dean-Averns. Ind Ed. Ws. net 


AUTOMOBILE EFFICIENCY 
Maintaining Performance with Electrical Test Equipmem. By E. T. Lawson 
Heime, AMAE.T. AMIMI. 106 6¢ wet By post 118. 1d 


AUTOMOBILE ELECTRICAL EQUIPMENT 
by AP Young, Mi Mech and L. Griffiths, M.i.Mech.£., 
AMAEE. Sth Ed. 25s. net. By post 


DIESEL MAINTENANCE 
By 7. H. Parkinson, MA.Mech.£. Edited by Donald H. Smith, M1 Mech.£ 
12s. 6d. net. By post 4¢ 


ELECTRICAL SERVICING OF THE MOTOR VEHICLE 
Principles, Design and Choice of Test Apporatus. By E. T. Lawson Heime 
AMALT.. AMAMA. Bs. 6d. net. By post Id 


GAS TURBINES AND JET PROPULSION 
By G. Geoffrey Smith, M.B.E., Revised by 
By post 34s. Sd 


By post 315. 1d 


Sheffield. 6th Ed. 35s. net 


BOOKS of interest to AUTOMOBILE ENGINEERS 


Obtainable at all booksellers or from: ILIFFE & SONS LTD Dorset House, Stamford St. London, S.E.1. 


THE MODERN DIESEL 
Automotive Oi! Engines for Transport, Marine and Industrial Use. By 
Donald H. Smith, Mj.Mech.E. 12th Ed. 12s. 6d. net. By post 13s. 6d 


THE MOTOR VEHICLE 
By K. Newton, M.C., B.Sc., 
W. Steeds, O.B.E., B.Sc., A.C.GA., 
36s. Sd 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 1. 
63s. net. By post 65s. 6d 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTORS. Vol. 2. 
41s. net. By post 44s. 


SERVICING GUIDE TO BRITISH MOTOR VEHICLES, CARS, 
COMMERCIAL VEHICLES AND TRACTOPS. Vol. 3. 
50s. net. By post $2s 


A.C.G1., AMAnst.C.£., M.E.Mech.E., and 
Mi. Mech.E. Sth Ed. 35s. net. By post 
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Cam and roller steering gear 


T= engaging roller of this continuous 
cam type steering gear is arranged to 
rotate on its axis, to be rotatable about an 
axis parallel to the rocking axis, and to be 
displaceable along the second axis against 
the constraint of a spring. In general 
arrangement the gear is conventional with 
the steering worm A mounted on ball 
bearings drawn up by a screwed sleeve 
which is secured in its adjusted position 
by a pinch bolt. The rocker shaft runs in 
plain bearings and is held up by a screwed 
adjuster engaging a hardened thrust pad. 

Novelty lies in the roller assembly 
carried in the head of the rocker shaft 
arm. This comprises a roller B running 
on a spindle bolted across the limbs of a 
forked carrier C which is pressed into a 
cylindrical jacket D of a hard, wear- 
resistant material. The jacket is rotatably 
and slidably accommodated in a bearing 
bush E, being retained with predetermined 
axial clearance by circlip F. A circlip G 
secures the bush in the rocker arm. On 
the side remote from the point of engage- 
ment, the roller assembly is supported by 


No, 728923 


a pad H, shouldered to limit its range of 
movement and loaded by plate springs J 
retained by a screwed cap K. Under 
heavy shocks transmitted from the road 
wheels the roller assembly is displaced and 
cushioned by the energy stored in the 
plate springs. 

Towards the ends of the arc described 
by the end of the rocker arm, the roller 
tends to move out of engagement with the 
cam track and play will be increased. To 
correct this, the worm is given an hour- 
glass formation by reducing the depth of 
the thread, and consequently the width of 
the track, from the centre towards each of 
the ends. Patent No. 728923. Zahnrad- 
fabrik Friedrichshafen A.G. (Germany). 


Silent-running gear 


Y forming a timing gear of two or 
more metal laminations bonded 
together by a layer or layers of a plastics 
cement, the resulting unitary component 
is substantially non-resonant. It has vir- 
tually the same strength and wearing 
qualities as a normal metallic gear. A 
thermosetting material is used for the 
bonding layer but a_ thermophastic 
material may be employed if the gear is 
to be operated at comparatively low 
temperatures. 

Several methods of construction are 
suggested. At A the two metal portions 
are machined or ground on the inner 
faces so that the space occupied by the 
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No. 730332 


non-metallic layer is uniform throughout 
the area. A wider-faced gear may have a 
thick layer of plastics material, as at B, 
or be formed of more than two lamina- 
tions, as at C. To increase the bonding 
area, the metal parts of gear D are formed 
with inter-engaging annular configura- 
tions. Patent No. 730332, Willys Motors, 
Inc. (U.S.A.) 


Boot lid strut 


© assist in raising a boot lid and to 

support it in its raised position, a 
resilient strut formed by a spring blade is 
proposed. A single strut may be fitted 
centrally or a pair of struts located 
adjacent to the hinges may be used. The 
spring blade A is provided with eyes at its 
extremities which are mounted on pivot 
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SPECIFICATIONS 


pins B and C bracketed respectively to the 
vehicle body and the boot lid. Pin B is 
arranged below a line joining the hinge 
axis D and pin C. 

When the lid is open the strut is almost 
straight and effort is required to lower the 
lid to the closed position. The lifting 
force of the spring decreases as the lid is 
lowered and, at about two-thirds of its 
movement, becomes equal to the weight 
of the lid. Thereafter, the lid falls gently 
to the closed position. In that position 
the spring fits snugly into the concave 
contour of the lid and does not encroach 
on the luggage space. To conduce to this 
end, the lower portion of the spring may 
be formed with a rib E to resist local 
bending. 

Specifically the form of the strut is not 
limited. It may be a single-leaf spring, a 
laminated spring, a spring rod, a bundle 
of rods clipped at intervals and moulded 
in rubber or plastics, or coiled or waved 
wires or strips. Parent No, 729593, 
Humber Ltd 


No. 728689 


Torsional rubber engine starter 


OR agricultural tractors and other 

analogous applications where the con 
ventional electric motor is not convenient 
or not desirable, an energy-storing starter 
is proposed. In the example the elastic 
component is a cylinder of rubber, but a 
metal spring or springs may be used 

To one end of the rubber cylinder A is 
bonded gear wheel B, and to the other end 
is bonded a flange © secured to a shaft 
carrying gear wheel D, This shaft is 
mounted in bearings in a fixed tubular 
member E extending through the bore of 
the rubber cylinder. The two wheels are 
connected by a layshaft carrying a fixed 
pinion F and a rotatable pinion G which 
can be clutched to the layshaft by face dogs 
on a slidable gear wheel H. Spring J 
holds the face dogs in engagement and 
wheel H engages pinion K on an output 
shaft carrying the starter pinion L, 

Rotation of worm M by means of 4 
hand crank imparts angular movement at 
different rates to the ends of the rubber 
cylinder and produces in it a torsional 
strain. Simultaneously, the starter pinion 
L. is engaged with the ring gear and he 
engine crankshaft is slowly turned over 
On release of the clutch by lever N the 
energy stored in the rubber cylinder is 
transmitted to the output shaft to effect 
a start. Patent No. 728689. C.A.V. Ltd. 
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Panel reinforcement 


[' is desirable that metal panels con 
stituting such items as doors, bonnet 
lids and boot lids be torsionally stiff 
Commonly they are reinforced by channe! 
section members, one flange only of which 
is spot welded to the margin in order to 
avoid marking the outer surface of the 
panel, The reinforcing members are 
themselves mitred at the corners and welded 

Torsional stiffness is enhanced, according 
to this invention, by securing a gusset plate 
to each corner of the reinforcing structure 
The gusset plate overlaps the flanges of the 
reinforcing members and provides cither a 
straight or curved web at the corner joint 

Such a reinforcement is shown at A 
on the underside of a boot lid. In that 
instance the reinforcing structure is 
secured to the panel by folding the panel 
margin over the reinforcing channel flange 
and clinching, as shown in section B. An 
alternative method is to turn in the channe! 
flange to lap an inturned marginal flang« 
on the panel and spot welding together, as 
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at C. These united flanges then constitute, 
with one wall of the channel reinforcement 
an inwardly facing channel D which can 
serve as a drain, or receive a rubber sealing 
strip, or accommodate a tacking strip for 
interior trim, Patent No, 729772. Pressed 
Steel Company Ltd. 


Rubber springs 


SUSPENSION springs comprising a 
stack of rubber rings with meta! 
separators have long been known and 
widely used on the railways, The rubber 
rings were commonly of a substantially 
rectangular cross section but an essential 
feature of this spring for motor vehicles is 
a ring of circular cross section. 

Three examples are illustrated; the 
number of rings will, of course, be varied 
to meet requirements as regards load 
supporting capacity and performanc« 
In one, location is secured by means of 
shouldered metal parts A, while in another 
the metal parts B are formed with annular 
grooves to receive the rubber rings. ‘The 
third type has rings of two different 
diameters spaced by pressed metal parts ( 

As compared to rings of rectangular 
section, the following advantages 
claimed : 
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‘ 


‘ 


No. 729022 


1) The compression load-deformation 
diagram of the spring can be varied 
between wide limits by modifying the 
cross-sectional form of the metal parts. 

2) Under compression, the deformation 
of the ring is such that resistance to stress 
in the ring is at an optimum value. Local 
deformations of the external surface, 
where fractures commence under crushing 
loads, are much reduced. Furthermore, 
deformations in the interior of the rubber 
mass are distributed in a regular manner 
without points of local concentration, as 
indicated at D. 

3) The compression load-deformation 
diagram is of curvilinear form. Stiffness 
increases rapidly above a certain loading. 
4) Under dynamic strain a certain ammount 
of relative sliding movement occurs, 
involving a dispersion of energy, giving an 
inherent damping effect. Patent No. 
729022. Societa Applicaziom Gomma 
Antivibranti S.A. (Italy). 


Automatically balanced wheels 


only 
causes uneven tyre wear but is also 


out-of-balance wheel not 
liable to increase bearing wear. The 
proposed method of balancing is claimed 
to be automatically self-adjusting while 
the wheel is rotating. 

The sides of the well in the rim are 
provided with shallow grooves internally 
to receive a metal band A which is welded 
to the rim, and at its abutting ends, to 
form a closed annulus Through an 
orifice closed by a screwed plug B a 
plurality of spherical elements C is intro- 
duced, and also a fluid to fill the annulus. 
The fluid should be of the type having a 
viscosity that is not appreciably affected 


No. 730291 


by temperature variations, and ethylene 
Boe is suggested. Steel or lead shot 
may be used as the spherical elements. 

When the wheel is stationary the 
spherical weights fall to the lower run of 
the annulus. As the wheel is rotated the 
weights are flung outwardly by centrifugal 
force to the band A which is concentric 
with the axis of rotation. In a case of 
imbalance, when the heavy sector of the 
tyre strikes the road surface the force 
exerted will disturb the weights, which 
will float towards the opposite side of the 
wheel and thus reduce the impact when 
the heavy sector next strikes the road. 

In an alternative construction. the 
annulus may be formed by two comple- 
mentary, semi-circular channels D welded 
together and into the rim. Patent No. 
730291. F. C. Wilborn (U.S.A.) 


No. 729864 


Riveted wheel structure 


THs method of securing together a 
wheel disc and rim obviates the need 
for the separate punching of holes in the 
two parts and the feeding and insertion of 
rivets, thus simplifying and cheapening 
the assembly. The flanged disc is force- 
fitted into the rim and a plurality of 
punch and die sets simultaneously raise 
protrusions on the disc flange which 
punch out slugs from the rim. In a 
follow-on operation, the heads of the pro- 
trusions, which extend through the rim, 
are upset to form, in effect, flush rivet 
heads in the holes. 

The layout of the supporting fixture for 
the inter-fitted disc and rim is shown in 
the section A through one of the tool sets 
In the first operation the profiled end of 
the hollow die is pressed into the rim, as 
at B, to form an annular depression that 
facilitates the subsequent development of 
the slug. The rim is then supported by 
the die, and the protruding end of the 
punch presses the disc metal through the 
rim to force out the slug, as at C. 

A finishing die set is shown at D with 
the suitably shaped, flat-topped punch 
entered to support the disc metal, and at 
E where the flat-faced die has advanced 
to upset the protrusion. Patent No. 
729864. The Budd Company (US.A.). 
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Syndom ie 
Automatic 
Lubrication 

soon pays 
for itself! 


‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’* Lubrica- 


tion it begins to pay for itself ! First, it saves up to 75% on lubrication 


costs. Then, it ensures less wear on bearings because it automatically 


lubricates up to 80 bearings (using 2 pumps) at periods controiled by 


mileage. As a result, maintenance and replacement time and costs are 


kept down to a minimum. 


But besides all that, ‘ Syndromic’ lubrication saves the hours spent 


in the service bay. Jt lubricates while the vehicle is working, allowing 


you to increase your vehicles’ payloads by as much as 10% ! 


It’s obvious that * Syndromic’ lubrication soon pays for itself t 


Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic * system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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SINCE 180 


Rathbone 


NEEDLE BEARINGS 
incorporating CAGES 


why use a cage? 


Because it provides the 
logical means of presenting the needles in true 
rolling alignment to the axis of the shaft. The 
needles cannot skew across the track when 
mounted in the INA CAGE, You obtain Higher 
Speeds, Closer Running Clearances and even Load 
Distribution across full width of the 
rolling members of the bearing. 


House, 34-35, Fitzroy Square, London, 
m 3161. Telegrams: Inabeco, W 
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Rubery Owen Components 


Buses, cars, lorries, produced in a vast range of designs and types and each requiring 
many vital component parts in their construction. 
It is to meet this immense production output that Rubery Owen has developed from the early days 
of automobiles, an organisation ranking amongst the largest in the country. 
Whatever the future trends are, R.O. will be sure to play their important part in them. 


; Remember too, that our 
Wrexham factory special 
ises in the manufacture 

y all types of Storage Equip- 
ment for Spares and 
Service supplies and Stee! 
Pallets for keeping pro- 
duction on the move. 


RUBERY OWEN COMPONENTS 


RUBERY, OWEN & CO. LTD., P.O. Box 10, Darlaston, Wednesbury, Staffs. Telephone : James Bridge 3131 (32 lines) 
Member of the Owen Organisation, 
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* Extra Thin * Highly Flexible 


gives a sharp, clean oudine by takes the trickiest contours and corners 
eliminating paint build-up with ease, without wrinkling. 


* Extra Strong * Gently Adhesive 


draws straight from the roll sticks at a touch to metal, plastic, glass, 
without tearing wood and rubber—and never curls back. 


* Resists Penetration Strips off Easily 


entirely unaffected by the heaviest spraying with leaves surface completely 
paint dopes, lacquers, enamels and other liquids unaffected after use. 


Marketed by GORDON & GOTCH LTD 
Sellotape Division, 39-40 Farringdon Street, London, E.C.4 CENtral 0531 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 


ALUMINIUM BRONZE 
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Where’s that 
washer?.. 


With GK N Sems Fasteners there’s 

no fumbling, no time wasted 

in putting washer and screw together 

by hand, Sems are supplied 

complete with the right-size, right-type 

of washer already captive around 

the collar of the screw. The washers 

can’t fall off, can’t be mislaid or 

missed out, Vibration-proof Sems make 

firmer fastenings, they mean easier handling, 
speedier assembly and simpler ordering 

and stock control. They are available with spring, 
toothed or flat washers in a wide variety of sizes. 


if it’s a matter how to fasten one 
thing to another, get it touch with 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED Screw Division: Box 24, Heath Street, Birmingham 18 


WE are privileged to number among 
our clients many of Britain’s most 
famous car and commercial vehicle 
manufacturers. When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price — LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be 
pleased to call and discuss your require- 
ments, 


IMMEDIATE CAPACITY 
AVAILABLE for Aluminium 
Pressure Die Castings on Reed 
Prentice 14G and/or Edgwick mach- 
ines. Will use existing dies where 
suitable for the machines. 


THE SANDWELL CASTING CO. 
BANK ST. FOUNDRY, WEST BROMWICH 


Telephone : STOnecross 2231 (4 lines). 
Telegrams “ REPCAST, WEST BROMWICH 
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High Pressure Hydraulic Plant ~ 
ENR Y BERR Y 


co. L T2. 


HYDRAULICALLY OPERATED 
DIE SPOTTING PRESS 


The Spotting Press illustrated above 
is extensively used in the Automobile 
Industry for final finishing of large 
pressing dies. 


The 12 ft. » 7 ft. table is fitted 
with Equalizing Gear to ensure 
accurate alignment. 


We manufacture 


Hydraulic presses for a wide range of processes up 
to 5,009 tons, and matching ancillary equipment 
(Pumps, valves, accumulators, etc.) 

Heavy mechanical workshop tools, plate bending 
rolls, shears, calenders and railway workshop 
tools 


HENAY BERRY d {f LTO Also many special designs of tools for industry, 
such as Continuous Finishing Presses for Rayon 
a @ and Silk, Veneer and Plywood Presses, etc 
CROYDON WORKS, LEEDS 10, ENGLAND. 
Telephone: Leeds 7548/-2 Telegrams: RIVETTER LEEDS 1/0. 
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Would you let your 
five-year-old daughter 


work a press ? 


Probably the thought sends a cold shiver 
down your spine. Yet fatigue and 
familiarity can make an operator as 
careless as a child. Try Udal ‘Fastrip’ 
guard, synchronised for split-second 
timing, ensures absolute safety and does 
not retard production. Send for details 
today. 


If you use presses 
ask yourself these questions, 


% |s the guarding completely foolproof ? 
% Does it fully comply with official requirements? 


* Will it retard operating speed? 


If the answer is not yes—yes—no, better get in touch with Udal right away. 


J. P. UDAL LIMITED, Interlock Works, Court Road, Birmingham, 12. Telephone ; CALthorpe 3114. 


Facing | off each end and drilling 
i’ centres in 24" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical of the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 
@ True faces and accurate lengths 
@ Turned finish on faces 


@ Eliminates subsequent facing down 


to centres or recentring -” 


diameter. Stand 


bar 
aximum 
We also manufacture Rotary Cam Vices have oo diameter. 


Face 


and Profile Milling Machines, Short capacity ° 65 dled 6. 
Minimum length han 


to 
q Drilling Heads and Machines Tapping bed lengths ‘ 
ENGINEERING CO. LTD. Machines. Gear Tooth Rounding Standard to 214, 48 
a Machines, Special Machine Tools for take work up 
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Thread Milling Machines, Multiple 
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SS GUARD. 
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CENTRED PER HOUR 
FTS FACED AND 
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ENSURES INCREASED PASSENGER COMFORT 
COMBINED WITH MAXIMUM SILENCE 


(Due to the ‘‘Below Centre"’ Pinion 
eliminating the need for floor tunnelling) 


RANGE FOR |} to 34 LITRE CARS 


THE MOSS GEAR CO LTD CROWN WORKS TYBURN BIRMINGHAM 24 


‘Phone: ERDington 1661-6 
Grams: Mosgear Birmingham 
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The most vital job 
in your shop 


Lubrication is the vital link that makes everything tick. The most 
modern and most ancient machine tools alike need correct lubrication 
to maintain their performance 


Aiding you in this essential phase of machine shop maintenance are the 
GENA lubricants. They comprise seven oils of graded viscosity 
ratings and cover most requirements. Ask for your copy of “Machine 
Tool Lubrication” and you will see how FLETCHER MILLER 
lubricants can serve your machine shop. 


VETA—for hydraulic 
systems generally 


GENA—the machine tool 
lubricant 


ALMARINE—for all 
grease points 


See our exhibit on 


Wachine Tool Lubricants Stand D510 at the B.I.F. 


FLETCHER MILLER LTD - ALMA MILLS HYDE CHESHIRE 
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Up-to-date, authoritative books 
“A book on automobile engineering 


of sound 


practical vee The Motor Vehicle 5th Edition 
value By K. Newton, M.C., B.Sc., A.C.G.1, A.M.Inst.C.E., M..Mech.E., 

to the serious and W. Steeds, O.B.E., B.Sc., A.C.GA., MA.Mech.E. 

” A standard work covering authoritatively advances in automobile design, 

student 
including engines, transmissions, axles, brakes, steering suspension and 

chassis details, Both petrol and diesel engines are discussed in great 
detail and the present state of the gas turbine, as applied to road vehicles, 
is considered. The text is non-technical, providing an accurate, straight- 
forward explanation of automobile engineering theory. 
590 pp. 529 illustrations. 35s. net. By post 36s. Sd. 


Hritish Book News 


Automobile Chassis Design 2nd Edition 


By R. Dean-Averns 


both to 
\ A textbook on the fundamentals and technique of design for heavy and 
students ~ * | light vehicles. This greatly enlarged edition covers all the main compo- 
. pl |. v nents of a motor vehicle apart from the prime mover. No other book of 
and practical British origin presents the subject of vehicle design from the standpoint 
engineers” of this comprehensive and authoritative work. It is an invaluable book 
both for students and practical engineers, 
363 pp. 250 illustrations. 30s. net. By post 31s, Id. 


“Invaluable 


Ulster Motoring Review 


From booksellers or 0’ "ect from:— 


ILIFFE & SONS LIMITED - DORSET HOUSE - STAMFORD STREET - LONDON :- S.E.1 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 


DONCASTERS <> 
IL 177s I) D 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS - DROP FORGINGS ~ HARDENED STEEL ROLLS - HEAT TREATMENT 
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POLISHING BOBS 

Coopers are the original makers of the Felt Polishing 
Bob as used today, and today Coopers offer a wide range 
of bobs which includes the ideal wheel for every class of 
work, in six grades from soft to rock hard, and in four 
qualities. 


POLISHING MOPS 


Coopers Calico Mops can be supplied in ay diameter 
and thickness, loose or stitched, and suitable for tapered 
or parallel spindles. There is a good economy range of 
section mops, too, Each quality can be supplied in 
grades to suit the class of work, 


Send today for details of the entire bob and mop range. 


COOPERS FELT 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone: Brynmawr 312 


Woodhouse 
Mitchell 


‘70’ junior 7 ‘centre lathe 
‘85’ 8) centre lathe 


Proprietors : Thos. W. Ward Limited 


8 SPINDLE SPEEDS 30—874 r.p.m. Spindle 
mounted on selected taper roller bearings 
* Diagonally braced bed + Nickel steel 
gears on multi-splined shafts + Inverted vee 
and flac guides Single lever selection of 
feeds * Tension mounted lead screw * Oi! 
immersed multi place clutch 


12 SPINDLE SPEEDS 21.945 r.p.m. Rigid 
one piece fabricated steel base + Rapid 
spindle speed selection * Feed reverse 
control from apron + Totally enclosed 
auto lubricated quick change feed gear box 


Send for fully illustrated booklet. 


Automobile Engineer, March 1956 


if 

; 

WOODHOUSE & MITCHELL: Wakefield Rd. Brighouse.’ Phone 627 

100 

* 


For production of 


CRANKSHAFTS 
of every type 


LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works: GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. 52006 
Head Office: 53 Great Suffolk Street, London, 8.E.1 
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In the words of Shakespeare: 


“| wish your enterprise 
today may thrive” 


Julius Caesar” Act U1. Scene 1. 


Unlike Popilius we do not stop at wishing you success, we want to 
help you to achieve it, and that we can do with the * POP” riveting 
system. This modern, and most efficient of riveting systems enables 
riveting to be done in one operation, by one operator working from 
one side of the material only, giving an increase in production and 
saving in man-power that will make your enterprise thrive. 


Consult our technicians on all your riveting problems. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ° BIRMINGHAM 22 


Te'ephone Bifichfields $024 (7 lines) Telegrams : EYELETS, B/RM'NGHAM 


R E T N G Comwuitents & Teel Manufecturers 
ONE AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 
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Crank shajt & Camshaft 
sprockets and chain as 
fitted to the Hillman-Minx. 
Morse pitch single, 
duplex and triplex Roller 
Chains are available for all 
engine manufacturers. 


For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


This is why famous manufacturers throughout 
the world specify Morse Chains for their 


chains 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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The tnest all round degreasantand cleaner 


FOR ALL METAL PARTS, MACHINERY, 
FLOORS, WALLS, PAINTWORK, TILES, ETC. 


Grease and oily deposits don't stand a chance when GUNK gets to work! Simply 
brush or spray GUNK on wherever is to be cleaned rinse off with water — and 
see how all traces of grease and oil are instantly removed. So simple to use and 
so effective! There is no bothersome heating or mixing either. GUNK is supplied 
ready for use in 5, 10 and 40/45 gallon drum 


Send today for a free trial tin and see for yourself the remarkable cleaning powers 
of GUNK 


Manufactured by BENNETT (HYDE) Ltd. - Boston Mills - Hyde - Cheshire tei. Hyde 1377-8-9 


finish. 


From the largest Constructional 
Engineering Tools to the smallest B.A. 
Socket Set, KING DICK inspection 
routines ensure the correct combination 
of selected steels, perfect balance and 
precise accuracy. 


Write to Desk A.E. for copy of our 
80 page Catalogue. 


ABINGDON 


TYSELEY, BIRMINGHAM, 11, ENGLAND 


R/E 193 
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Bearings and Bushes 


We make an astonishing variety of plain bearings. In fact, 

more than 3,000 different designs of bearings and bushes are going 

through our factories at any given moment. We supply thin-walled bearings to the 
motor industry and other engine builders, thick-walled and heavy bearings to the makers 


of compressors, pumps, turbines, rolling mills, marine and stationary diesels. In short, we 


make all types of bearings for all industries, 


THE GLACIER ORGANISATION includes bushes in sizes from 4” to 4 ft. diameter, in 
3 production factories, 3 service stations; over value from 2d. to £200 each, serving thousands 
347,000 square feet of floor area, employing of customers in engineering and many other 
nearly 3,000 people, producing bearings and industries all over the world, 


the largest makers of iy plain bearings in Europe. 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 


Automobile Engineer, March 1956 


: 
j 
105 


MARK >. MARKING MACHINE 
EVER YTHING— The Sand-jet Marking Machine marks carbide, 


stainless steel, ceramics, glass and plastics with 


FROM 4 ; : 4 a permanent mark. Automobile parts such as 


piston rings, valves, gudgeon pins can easily be 


GLASS a! : J handled as well as delicate or thin-walled articles 


TO which cannot be marked by other methods. 
We shall be exhibiting on 


FORGINGS 3 ge 
WITH... HEAVY «DUTY HYDRAULIC 


MARKING MACHINE 


Designed to mark a wide range of heavy tools 
and equipment where a deep impression is re- 
quired. The heavy pressure required for deep 
marking or knurling on tough materials is posi- 
tively applied through an _ electro-hydraulic 


MARKING a system without shock to tools or workpiece. 


MACHINES  FUNDITOR LTD. 


3 WOODBRIDGE STREET, LONDON, E.C.1 


PHONE: CLERKENWELL 6155-57 GRAMS: FUNDITORS, CENT, LONDON 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 
AND 


CHILLED -FACED TAPPETS 


BELLE VALE HALESOWEN 


: CRADLEY HEATH - 69411-2-3 
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Heat 
where you 
want it 


Use electricity and bring the heat to the job 
instead of having to bring the job to the 
heat. Heat can be applied wherever it is 
possible to bring a pair of wires—and so 
the heating process can be right in the 
line of production. 


You get much finer control with electricity, too. 
Temperatures can be controlled auto- 
matically—and the constant heat value 
of electricity means that you know that 
the treatment is precisely what is re- 
quired. Not only temperatures but the 
operation of a complete heating unit can 
be controlled automatically. Electric 
heating equipment can be arranged to 
start, run and shut down to any process 
requirement or time and temperature 
cycle. 

Heat where you want it, perfect control, 
cleanliness, lower labour costs and better 
working conditions are some of the ad- 
vantages of using electricity for heating. 
Heating is just one of the many ways in 
which electricity plays a vital part in the 
drive for greater productivity. 


Electricity 
increases 
Productivity 


Ask your ELECTRICITY BOARD for 
advice and information, or get in touch 
with E.D.A. They can lend you, without 
charge, films about the uses of electricit 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Produc 
tivity. Titles now available are: BKlectri 
Motors and Controls, Higher Production 
Lighting in Industry, Materials Hand 
ling, and Resistance Heating. Price 46 
or 9 poat free 


Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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Casting Control... 


The known behaviour of piston alloys 
under varying conditions is a prime con- 
sideration in casting. Correct cooling of 
the casting must take place if complete 
homogeneity and freedom from porosity 
is to be achieved. The Specialloid Hy- 
draulic Die Casting Machines have been 
so designed that the cooling rate is con- 
trolled — coolant being applied both to 
core and die, resulting in unvarying quality 
of every piston. 


For maximum performance, specify 


PISTONS 


SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telephone: LEEDS 51471/7 


AUTOMOBILE 
ELECTRICAL 
vox EQUIPMENT 


A.P. YOUNG, ©.8.E., M.1.E.E., M.1.Mech.E. 
L. GRIFFITHS, M.1.Mech.E., A.M.1.E.E. 


This new edition covers all aspects of Sp wc 

the electrical equipment of cars, motor 

cycles, heavy vehicles, industrial, marine 

and other applications of the automobile engine. Profusely 


illustrated, it deals comprehensively with basic electrical theory e 


and vehicle electrical equipment as a whole, embracing A COMPLETE SURVEY 


generating, starting, lighting and ignition, accessories, radio 
ae OF ELECTRIC LIGHTING 
and TV interference suppression, battery charging and work- 


NO shop testing and adjustment. New material includes flashing- SVARTING ane 
IGNITION AS APPLIED 


light direction indicators, electrical trol f erdrive syst 
AVAILABLE direction indicator cal control for overdrive systems wa ween simbeens 


electrically operated door gear, A.C,/D.C. motor cycle lighting 
FROM ALL systems, etc., etc. Order your copy NOW, COMBUSTION ENGINE 


BOOKSELLERS or Size: 8)” 5)" 387 pages 350 illustrations 25s. net Postage 1s. 1d. 
direct from ILIFFE & SONS LTD ~+ DORSET HOUSE - STAMFORD STREET ~- LONDON, S.E.1 
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ADVERTISEMENT 


leap 


said Sir Percy with soldierly sympathy —* perhaps 
that will teach thee the folly of a spring im the “lark. 
And speaking of springs”— he spake with a knowledge 
surprising in one of that period —* Didst know that 
the most inferior springs may look exactly like a 
genuine high precision job, guaranteed for years of 


IS THE ROUNDHEADS, Sir Percy. 

for it!” high performance ? What ! not interested in springs ? 

Ah, well, perhaps a tub would suit thee better.’’ He 
“ But ‘tis dark outside,” said Sir Percy plaintively ambled off into the darkness. . . 


off the battlefield he was a man of cautious dis- 
position — ’tis wondering where to jump am?” 


Advertiser's Announcement 


“’ Tis no time to ponder”’ retorted the Squire, “Haste ” 


“Very well then, I suppose thou knowest best.” 
Sir Percy grasped his sword, swung his cloak, and 
leapt into a world of darkness; he was pleasantly 
surprised to land on something soft and yielding. 
* Gad!" he beamed, “ the age of miracles is not yet 
past.” From beneath him, oddly muffled, the Squire's 
voice choked; “'’Twould be uncommon kind of 
milord to remove his scabbard from the small of my 
back.” 

“Faith!” cried the cavalier —“ here is a waggish 
situation indeed. Meseems I made a splendid landing 
on thy broad and faithful back. And where didst thou 
come to earth, old friend ?”’ 


The Squire squirmed uneasily. “ Verily I could not 
swear to it, but if I mistake me not, we are in the 
cattleyard.”” His movements were accompanied by an 
odd squelching sound. “Verily thou wert unfortunate,” 
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WELLWORTHY AL-FIN 


armoured ring groove 


LONG LIFE PISTONS 


more than pay for themselves 
in the first year... . BECAUSE 


The average life of an Al-Fin Piston is at least 100°, more 
than normal types, This double mileage saves you the 
cost of one overhaul and the cost of another set of pistons. 
To this can be added the further saving effected by keep- 
ing the vehicle on the road during the whole period, No 
wonder so many large fleet owners say we 


AL-FIN is the best investment yet 
An Al-Fin armoured ring groove piston. The top ring 
groove has an austenitic cast iron insert bonded to 


WELLWORTHY the alloy giving strength where it is required, prolonging 
piston life by at least 100%. 


Al FIN ‘The Choice of the Expert’ 


BONDED INSERT PISTONS wecttworrtThHy LIMITED, LYMINGTON, HANTS 


IMVAS Automatic Die Sinker 


for HORIZONTAL 


VERTICAL - 


MIRROR 


CIRCULAR 


SEGMENT COPYING 


Illustration shows machine fitted with 
vertical attachment—copying using 
the two rotary tables. 
Arranced with t 


onele plates for MODEL FKO8c 
TWO MILLING 


freduction 


components SPINDLES 


CAPACITY 
Table, 2 Rotary Tables 27 jin. dia 
Longi:udinal Table Traverse (aucomatic) Ijin 
Transverse movement of side 1Sfin 
Vertical travel of spindle head 
Spindle Speeds (8) 70 co B00 or 335 co 3,600 r.p.m 
Feeds (8) 

Longitudinal Tab e Feed (per min.) in. to 
Spindie Vertical Feed (per min) to Spin 
Net weigh approx 9) tons 


Our Showroom 


ere only « few minutes . Mihir td 
HAMPTON ROAD WEST HANWORTH FELTHAM MIDDLESEX 


Phone FELTHAM 4266 Cables & Grams SHIPMENTS, FELTHAM 
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The Latest Development in 


Water Coolers 


Low initial cost 

Low fan power 

Reduced costs of electric current 

Low height, suitable for confined 
spaces 

Easier biending with architecture 
of buildings 

Unique cross flow principle 

Gravity flow non-clog water dis- 
tribution. 

Quiet running 

Simplicity of design 

Easy installation due to seif-con- 

tained construction. 
Easy access and maintenance 


HEENAN-MARLEY AQUATOWERS 


are manufactured by 


HEENAN & FROUDE 
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Save Water --- 


Gut Costs 


LIMITED 


| | | 


WORCESTER 


ENGLAND 


/ 
| REGD. 
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CAPSTAN LATHE 
Pot 
Maximum 

Production 

Our complete tange 

Cyottan and Yusret Lathes 

with copacilia up to in. 

suing wer bed and tr, di. 

hole spindle 


Full details on request ~ 


STANDARD LATHE BAR CAPACITY |i aim SWING OVER BEO 


CO.LTD 
SELLY OAK. BIRMINGHAM sc.ty oan 


INTERNATIONAL MACHINE TOOL EXHIBITION, LONDON 1956, JUNE 22 to JULY 6—STAND 17, GRAND HALL, OLYMPIA 


MARSTON RADIATORS 


& for the BENTLEY ‘S’ SERIES SALOON 


Down to the very last detail, nothing but the highest quality materials 
and components are used for the latest Bentley Saloon. That is why its 
makers, like Britain’s other leading car manufacturers, fit a Marston 


| Marston Excelsior Ltd 
i Wolverhampton & Leeds 


radiator as standard equipment. Renowned for their supreme reliability 


Chemical Industries Ltd. 
and efficiency, Marston Radiators are in front of the finest. 
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Churchill machines have set the standard for Universal Grinders due to their simplicity, combined 
with versatility and general efficiency on a wide range of work. Built in various swing and length 
capacities, the machines are readily adaptable for external and internal grinding and have full adjust- 
ments for taper and face grinding work. 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, Branches and Agents 
Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 
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, &E.C. CARTRIDGE 
FORM A FUSE LINKS (H.R.C.) 


The unique design combined with 
first-class workmanship and high 
quality materials are the reason for 
their outstanding performance. 
More inside information on their 
construction and performance is 
contained in G.E.C, Switchgear 
Bulletin X2456 which will be sent 
to you on request. 


Form A has offset fuse link contacts 
(tags). 
Form B has central fuse link contacts 
(tags). 


FORM B 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


elect a type 


¢ suitable to Your 


gue will help yOu 


Our catalo 
and size of 
own needs. 
your copy today: 


chuck mos 


Write for 


» 
J. H. HUMPHREYS & SONS, LTD., BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651 
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Quality control is regarded as 

vital throughout the entire 

Linread organisation. Meticulous 
inspection at every stage of manufacture 

is coupled with the most up-to-date 

and accurate tool making methods to 
ensure the highest quality in every Linread 
product. These standard machine screws 
and bolts are an example. They are made 
for all sizes from 8 B.A. to -&” diameter with all 
British, Unified or Metric standard threads 
and are obtainable in mild or high 

tensile steels, brass, light alloy 

or other materials to customers’ 
requirements. 


LINREAD LTD COAX STREET BIRMINGHAM 3 


Beardmore 
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at all stages of manufac- 
ture ensures a trouble 


free product... . the 


reason why most manu- 

facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


YARWOOD INGRAM. 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 


cons) 


ALL STEEL 


The only machine of its type produced in this country. 
For accurately cutting a wide range of metals—mild and 
stainless steel, copper, brass, aluminium, etc. Automatic 
hold-down clamps sheet while being cut and guards shear 
blades, Concealed strip lighting aids operator in setting 
the gauges and ensures accurate cutting to a line. Adjust 
able back, front and side gauges. In two sizes, to cut 
mild steel plates 36 in. and 48 in. « 16 s.w.g. The 36 in. 
size has a straight treadle—not cut-out as illustrated. 
The machine is also suitable for cutting softer materials 
such as rubber, fibre, mica and cardboard, providing the 
top blade is ground to a more acute angle than supplied 
for cutting metal, Also available motorised. 


DESIGNED AND BUILT BY... q % OF STEEL PLATE CONSTRUCTION THROUGHOUT 
combining strength with rigidity. 


IMMEDIATE DELIVERY 
EDWARDS HOUSE, 359-361 EUSTON ROAD, LONDON, N.W.1 
"phones: EUSton 4681 & 3771 "grams: Bescotools, Norwest, London 
Osi $ LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHAM, 3 
a a "phones: Central 7606/7. "groms: Bescotools, Birmingham, 3 
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the 
inspector's 
diamond 


i 


XQ 


Many measuring instruments employ the hardness of diamond as a 
fundamental factor7in the sequence of operations followed to ascertain specific 
qualities of other materials. Examples of these are the Rockwell, Avery, 
Vickers, Edgewick, Firth and several other Hardness Testing machines. Very 
sensitive Comparators and Grinding Gauges also incorporate diamond units 


VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


Telephone : Basingstoke 1240 Telegrams : Diatipt, Basingstoxe 
TRADE MARKS DIATRU DIANYF DIATUF DIATIPT DIADUST DIAFORM DIADEX DIATHREAD DIATOAC 
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CASTINGS 


in 
GREY IRON WHITEHEART 
MALLEABLE 
or 
NON-FERROUS METALS 


WEARING LTD 


De CARTERS GREEN FOUNDRY 
WEST BROMWICH 


SPECIALISTS IN i. a TEL: WEST BROMWICH 0092 
THE PRODUCTION Ta! TELEGRAMS: **WEARING’’ WEST BROMWICH 


The Austin Motor Co. Ltd, are using Model I.E, dynamic 
\a\ balancing machines for testing Series ‘B’ crankshafts 
where electronic indication has proved to be not only exact 

but highly expeditious. 


@ Electronic Indication affords speed with accuracy. 


@ Direct readings can be taken in any plane along 
the component, 


@ Amount of unbalance and angular position 
easily traced, 


WRITE FOR ILLUSTRATED LITERATURE 


BALANCING POR THE TRADE :— 


We offer balancing capacity on Jackson—Bradwell 
Balancing Equipment for weghts from 5 lbs-600 Ibs, and 
lengths up to ft. Contact 


BALANCING & TECHNICAL SERVICES 
~~(dep:. of Jackson & Bradwell Lid.) 


32 PARADISE STREET BIRMINGHAM 


és 
\ 
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NOW SATISFY YOUR 
Nelson stands on his column DEMAND FOR 
PERFECTION 


Use the right masking tape for every task. 
Permacel masking tape is used by most leading 
manufacturers. Here are examples of two 
tapes — and their uses. 


The Use: Protecting 
machinery during 
manufacture (B.S.A), 
The Tape: Permacel 
Self-Adhesive No, 30 
I; Unbleached Cloth 
ntal Masking Tape, made 
of unbleached cotton 
cloth, will stick in- 
stands On stantly and firmly to 
any surtace, yet 
comes away cleanly 
e and easil y. It is 
its unaffected by many 
of the chemicals nor- 
mally used in paints 
and dopes, 


00d name 


The Use: Protection 
during the spraying of 
Aircraft. 


The Tape: Permace! 
Self-Adhesive Crepe 
Paper Masking Tape 
is a specially prepared 
tape for spray paint- 
ing. It is highly flex- 
ible, readily conforms 
touneven surfaces and 
goes around corners, 
evenly. It resists 
moisture and solvents 
in paints, varnishes, 
enamels and lacquers 


A GUIDE TO PERFECTION: The Permacel 
brochure helps guide you through the intricacies of 
packaging tapes and subsidiary equ'pment. Over 400 
examples classified. Send for your F REE: copy to-day. 


PERMACEL 


TRADE MARK 


THE INTERNATIONAL TWIST DRILL CO. LTD. INDUSTRIAL MASKING TAPES 


INTAL WORKS WATERY ST. SHEFFIELD INDUSTRIAL DIVISION Dept. A.E. 
Teleph : 23072-3 Telegr: : Fluted, Sheffield 
OBTAINABLE FROM (GT. BRITAIN) LTD., SLOUGH, BUCKS. 
London Stocks: 16, ALDERSGATE ST., €.C.1. 
Phone: MON, 3505 See Our STAND KIO at the 
Glasgow Stocks: 50, WELLINGTON ST., C.2. FACTORY EQUIPMENT EXHIBITION Earls Court April 9-14 
Phone: Cily 6994 
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VARIABLE 
SPEED 
GEARS 


A simple and effective means of obtaining 
infinite speed variation on running 
machinery. 

Vertical and horizontal units available in 
either our * Klosed "' or open type gears, 
with powers up to 130 H.P. and ratios up to 
16-1. Unit can be adapted to floor, ceiling or 
wall mounting with either handwheel, push 


button or fully automatic control. 


WRITE FOR PUBLICATION. 253/; 


(ENGINEERS) LIMITED. BRADFORD 
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For duties that demand 


the highest standard of reliability 


when it’s 


a question 
of soldering 


FRY’S 


Dennis F.12 Fire Appliance powered 
by Royce engine 


Whatever the job in hand there’s a Fry’s Solder 


that will do it quickly, neatly and economically. 
— ABBEY and BELFRY body solder sticks, 
TINMANS and BLOWPIPE strips and SOLDER 


WIRE, FRYOLUX Paint and FRYSOL Flux— 
i all maintain that consistently high standard of 
Petrol Engines purity that guarantees a first-class job. You can 


depend on Fry’s. 


With power output from 80 to 200 h.p., the soldering simply means FRY’S 


Rolls-Royce ‘B’ Range petrol engines are 


designed for those applications which demand Our Technical De- 


partment will be 
very pleased to give 
highest standard of reliability. you advice and 
assistance with any 
soldering problem 
Maintenance and storekeeping are simplified by you might have. 


compactness, good power/weight ratio and the 


the fact that 90°, of the wearing parts in the 


4, 0 and 8-cylinder engines are common to all 


: EXPORT ENQUIRIES INVITED 
three. A fully automatic transmission can also be e 


supplied with these engines. FRY’ e. 
Metal 1 Foundries Limited 


ROLLS-ROYCE LIMITED, CREWE, CHESHIRE Tandem Works, Merton Abbey, sea S.W.19 MITcham 4023 
and at MANCHESTER * GLASGOW * BRISTOL * DUBLIN 
MRP 
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HAVE THE KEY 


There are countless ways in which Aluminium can be 


put to work for industry. Our Development Department 


is always ready to advise on any application. 


Ti Aluminium Ltd 


ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 
SHEET, CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED SECTIONS AND TUBES. 


Head Office: Redfern Road, Tyseley, Birmingham, 11, Tel. Acocks Green 3333. 4 @ company 


Offices in LONDON BIRMINGHAM MANCHESTER LEEDS GLASGOW AND BRISTOL 
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THE STANDARD 
OF QUALITY 


1S THE HALL MARK OF OUR 
HIGH SPEED TOOL STEEL 


Available in six qualities covering a wide 
range of uses from cutting operations in- 
volving discontinuous chips with high ten- 
sile alloy steels to general workshop use. 
Write for brochure giving full details. 


DARWINS 


LIMITED eis 


070 


giving him the 
cold shoulder! 


Round about the time that Napoleon was meeting his 
Waterloo, English girls were doing their best to look 
like statues. They draped themselves in ‘off the 
shoulder’ high-waisted Grecian garments, which they 
damped, so that the material would cling to their 
figures. Men copied them by damping their panta- 
loons before putting them on and then drying them 
skin-tight. 


The fashion at Ekco is to keep apace with the times 
in everything plastic. Designing, tooling and moul- 
ding—we do it all —‘under one roof’. Whatever 
your problems in plastics, however large or com- 
plex, we have the know-how and experience to 
offer you the perfect solution. Get in touch with us 
at Southend! 


SEKCO piastics 


&. COLE LTD. (Plastics Division), SOUTHEND-ON-SEA, ESSEX. 
Mambers of tha British Plastics Federation 
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IN POWER TRANSMISSION 


CLUTCH-BRAKE 
ASSEMBLIES 
The illustration shows a pneu- 
matic Clutch-brake Assembly 
supplied for a 500 ton Forging 
machine Duty 1,100 hp. at 

42 r.p.m. frequency 3-4 strokes 
per minute 


FLEXIBLE COUPLINGS 


This Elliptical Rubber Buffer Flexible Coupling 
is extremely efficient. The two shafrs are free to 


HIGH SPEED MULTIPLE DISC 
CLUTCHES move axially and the shape and flexibility of the 
This design is particularly suitable for Rubber Buffers ensure that even pressure is 
imery running at high speed. The clutch COTES 

is very powerful for its size: it has a clean 

contour and it incor porates a compensat- 

ing feature which eliminates frequent 

adjusement 


POWER TAKE-OFF 
PNEUMATIC CLUTCH-BRAKE 
Complete self-contained units for ASSEMBLIES 

Suitable for presses, sheering mach 
sizes to suit medium and large ines, expanding and pnerecting 
owers and speeds machines, forging machies and @ 
heavy duty drives «af frequent 

operations 


ROTARY VACUUM PUMPS 


Two Stage Rotary Vacuum Pump 290 CFM 
displacement, 29.98 inches HC Full range of 
machines available up to 2070 CFM displace nent 


ROTARY AIR COMPRESSORS 


Two Stage Rotary Compressors 
having a free air capacity of 1000 
C.F.M. at 100 Ib/sq. inch pressure 
Full range of mach nes available up to 
2070 C.F.M. displacement 


4 TURBO BLOWERS AND EXHAUSTERS 


Range available up to 7) Ib/sq inch pressure and 
10 inches of Mercury Vacuum 


WHITTAKER HALL & CO. (1929) LIMITED 
(Sole proprietors of S$. & Co (Comopremors) Led 
RADCLIFFE, LANCASHIR! 

‘Phone: Radcliffe 2421-2 "Grams: Clutch, Radcliffe, Ma rchester 


London Office: 119, VICTORIA STREET, S.W.1 Phone Victoria 2612 
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perfect photo-prints 


ASSEMBLY the ‘light-stopping’ lead! 


There’s never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
time and work too. because no 


inking-in is required. Specially 


made for you-—so ask for it 
by name: Ferroprint. 


FERROPRINY 


Ferroprint solves your pencil problems. 
Long-lasting, potn. 
Consistency degre. 
© Smooth, extra-tough lead. 
Light-stopping properties. 


Madeby | THE ROYAL SOVEREIGN PENCIL CO., LID., LONDON, N.W.10 


WITH... 


SCREW THREAD INSERTS 


* Trade Merk 


No fractional gains either; substantially faster and surer 
assembly is a certainty and here's why— 

Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double 
threaded studs and eliminate “worrying'’ cover plates etc., 


The Most Positive 
Worm Drive 
he slots are pierced right 
through the band, thus 
affording the worm or: 
screw an absolutely certains 
Please write for full information under all conditiona: 


ARMSTRONG PATENTS CO. LTD. DIDCOT 2046 | 


MORK 


into position, Fit Heli-Coil! and reduce torque loading for 
same duty. Reduce the wall boss size—no counterbore 
needed, Use lighter materials and improve thread strength. 
Fit Heli-Coil! and have all the advantages of a polished, 
rolled, internal thread. 
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you 


If it’s a difficult non-ferrous casting — consult 


Birkett, Billington & Newton. Above is an example 


of what they can do. Itis one of a pair of housings 
for the driving shaft of an independently sprung 
wheel. To withstand severe shocks and stresses 
it was cast in high tensile manganese bronze and 


then precision-machined. 


Birkett, Billington & Newton have the facilities 
and knowledge to solve your non-ferrous casting 


problems—-however difficult. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze and light alloys. 
Precision-machined bushes and bearings. 
Specialists in high-tensile aluminium bronze 
castings, centrifugal-cast wheel blanks, and 
chill-cast rods and tubes. 


One of Britain’s 
Largest 
NON-FERROUS 


Foundries 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 
HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office : HANLEY, Phone: Stoke-on-Trent 22184/5/6/7 
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INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that wii! 

enable you to achieve greater economies, more 
efficient operation of equipment, and showing 
the latest trends and developments. Books on 
engineering, coachbuilding, 

trimming, painting, organiza- 

tion and layout of garages 

and workshops can be suppli- 

ed through your local Smith’s 

shop or bookstall. 


Obtainable W. H. SMITH & SON 


from all FOR BOOKS ON THE MOTOR INDUSTRY 


The reputation 

for reliability 

over a long 

period is the 

best measure of 
the true quality 

of GARRINGTONS 


Hand Tools. It 
is also the 
reason why they 
are confidently 
chosen by 
engineers and 
handymen 
everywhere. 


 DARLASTON, STAFFS. and 


recognised 

Tool and 
Motor Accessory 

Stockists. 


Write for lists. 


Head Office 


STRAND HOUSE, LONDON, W.C.2 


R THE AUTOMOBILE 


INDUSTRY 


INTERFERENCE 
SUPPRESSORS 


IGNITION 
CABLES 


CAR 
AERIALS 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 


PRODUCTS 


INCLUDE 


cables for sta 
rging and ignition ensures trouble-free service 
even under the most arduous conditions. More- 
over, these cables are competitively 80 
that high quality economy are achieved in 
the installation 


Aerialite ignition 
plug. distributor and | fitting. 
Suppress interference on T/V is oo 
effective these suppressors are 
use where car radio is 


performance is unaffected. 


Ashavin is the tered trade mark of the new 
Aerialite thermoplastic ————~ ignition cable 
which is unaffected water, 
grease, t, etc. ~ ava: ec ine 
mee range brilliant colours and is = priced. 

Other ignition cables include rubber insulated and 
rubber, textile and lecquered types. 


The Model 16 is one 

serials which have tor 

the header, valance, mudguard, etc. The Model ‘6 

is fully retractable and is extendable to 5’ 0” 

above the meee surface. It wT capable of 
a high signal pickup low noise 


DEPOTS AT>— 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 
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The reputation of 

Dynamo & Motor Repairs, Ltd., 

stands high among the industries they 

serve. It is significant that, in their own advertising, 


they spotlight the vital importance of skilled soldering... 


Significant, too, that for their large and varied solder require- 
ments they rely on the quality and purity of Enthoven products. 


ENTHOVEN Ingot, Plumber's, Tinman's, Blowpipe, Solid V 
Solders and Fluxes are supplied to B.S. (where applicable 
own specifications, Our technical taff 
consultatior Technical data, descriptive 


gladly be sent on request. 


Enthoven Solders Lted., 89 Upper Thames Street, London, E.C.4 Mansion House 4533 
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CALIBRATED, JETS 


Photograph by courtesy of | 

Tranipor ene ~~ Amal Limited make jet-calibrating machines for checking 
, carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Ama! Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 


Service to the Motor 


|) Am aL LTD., WITTON, BIRMINGHAM, 6 


against mo 


"Tewoaron Shaft Seals are ideal for shafts 
running at speed. For example a 3)" dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 
for Leaflet BTC, 62 


THE BRITISH THERMOSTAT CO. LTD. ALIN DLEYS 
SUNBURY -ON- THAMES, MIDDLESEX 

Telephone: Sunbury-on-Thames 456 QUALITY BOLTS, NUTS AND SET SCREWS 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 
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Lloyds Ductile 


has a greater 


With Lloyds Ductile Iron, the graphite flakes common to 
ordinary cast iron are present in the form of spheroids. It can 
be cast as accurately and as easily as ordinary cast iron, but 
compared with flake-graphite iron is stronger, tougher and 
ductile, 

Lloyds Ductile Iron is now being used for a wide range of 
engineering parts and in some instances is replacing cast or 
forged stecls, malleable iron and non-ferrous metals. It also 
replaces grey iron, permitting reduced section thic’ness to take 
advantage of the better properties offered and it may well enable 
you to re-design your present castings for more efficiency. 

The successful casting of Ductile Iron demands the strictest 
and most experienced metallurgical and melting control, but 
Lloyds have been casting it daily, continuously since 1950! 
Technical advice freely given on request, 


tensile strength than 
some steels with 

the castability and 
machineability 


CYLINDER BODY in Ductile Weight 
70 Ibs, Cast for Baguely Lid 


TRANSMISSION BEARING in Ductile 


Iron. Weight 90 lbs. Cast for Hawthorn Davey 
Lid, 


Ductile Iron is only one of the range 
of High Duty Irons cast by Lloyds 


LLOYDS ‘BURTON) LTD.. WELLINGTON WORKS, BURTON-ON-TRENT TELEPHONE: BURTON 3667 
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Next time you fit a 


SHOCK ABSORBER- 


insist on 


Standard Equipment 
on most 
British Commercial 

passenger- 
carrying 
vehicles 


Manufactured under one 
or more of the following 
Patents 

9017/54, 19978/53 
688 286, 629727 
627170, 460851 


%* Send for illustrated 
Catalogue No. 226-1/1 


NEWTON & BENNETT LTD. VALET 


OUSE, MINORIES, LONDON, | 
8191 (10 ines) ‘Grams: Makerlaw, Fen, Li 


Middle East Branch —Bahrain Persian Guts 


eel 


YOUR PRODUCT MAY BE 
PERFECTLY DESIGNED 
BEAUTIFULLY MADE 
FUNCTIONALLY CORRECT 
BUT WITHOUT INSIDE 
INFORMATION iT 1S 
STILL IN DOUBT. 


FEL FLEctric 


Electro-Magnetic Crack Detectors 
WILL ENSURE PRODUCTS FREE FROM HIDDEN FAULTS 


FEL FLECTRICL? 


SIDNEY ST., SHEFFIELD, | 
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The Milky Way 
—with Birmabright 


To build this large refrigerated van for Hanson's Dairies, 
turned to Birmabright 


Messrs. T, Coleborn & Sons Ltd 
The specially designed corrugated panelling on this body is 
made from BB,2 half-hard sheet, which can be supplied in sizes 
up to 14’ long and 3’ 3” wide, It has the advantage of 


considerably less weight than other types of light alloy 
panelling produced as extruded section, The flooring is in 


Birmetal 016 treadplate, which is both non-slip and easy to clean, 


and the whole body requires only a minimum of maintenanc« 


Birmabright 


Registered Trade Mark 


THE PIONEER ALUMINIUM MAGNESIUM ALLOY 
BIRMINGHAM 32 BIRMETALS LIMITED 


BIRMABRIGHT LIMITED 
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For your production under way 
/ and for projects still under 
discussion, we can be very useful. 
Bring us in at the design stage and 
we can probably suggest improve- 
ments or economies; obviate snags 
before they hold up production. We 
believe in co-operation. Not only does 
it help you——but it helps us to do a 
better job for you. And when it comes 
to capacity even though we are in 
full production, we probably 
meet your entire — and 
we can arrange deliveries to suit 
your requirements. 


/ 
/ 


Under strict laboratory control at every stage 
of production, our Blackheart Malleable 
Tron Castings are made to such close limit 
accuracy that castings are invariably 
ready for immediate use on customers’ 
machining jigs. This makes an 
immediate saving in material, time 

and labour. 


OLDBURY, Nr. BIRMINGHAM. Tel. BROadwell 1631-2 


There’s gold in them thar hills . . . if you know where to find it. If 
you don’t mind leaving your wife and children for seven years at 
a stretch, getting a bullet through the lobe of your ear, nearly dying 
of thirst and finally dying of heart-break. There's gold . . . 

But wait. Many manufacturers use solvents in the course of 
their process. Volatile solvents, expensive solvents. And for some 
reason we can't quite understand they let them float away into the 
atmosphere. Why, dang it There’s Gold in the air! for the man who 
hears about Active Carbon and Solvent Recovery, and hollers for 


SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, 8.W.1. TEL: ABBEY 3085 


Speed-indicators 
for Road Vehicles 


BTH were pioneers in the manufacture of 
electric speed-indicators for road vehicles, 
and the equipment is designed for the 
worst conditions likely to be encountered 


Reliable speeds 1s 


essential in view of the provimons of the 


indication of road 


Road Traffic Act. This indication must 


be steady and must be seen at a glance 


Advantages include 
smple construction — few wearing parts 


thus ensuring greater accuracy 


Compact design 
No long flesible drive 
Protection against dust and vibration 


BTH speed-indicating equipment, comprising (left to mght) 

split pulley for transmission shaft speed-indicator (voltmeter 

scaled in mph), generator with bracket and armoured cable, 

generator pulley Generator can be supphed for direct 
drive if desired 


BRITISH THOMSON-HOUSTON 


THE SHITION THOMSON CO LTD. COVENTRY 


Member of the AEI group of companies 
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To meet the increasing 
need for higher standards of 
finishing throughout 

every industry R.J.H. have 
specialised for years to 
produce a range of 
Backstands, Bandfacers and 
Grinders to fit all 
requirements. The success 
of this aim is proved by the 
growing number of 
manufacturers who are 
reducing costs and 
increasing quality by using 
R.J.H. equipment. 


pleased to send 
on request 
literature covering 
complete range 


of equipment. 
R. J. H. TOOL & EQUIPMENT 


COMPANY LIMITED 


HECKMONDWIKE, YORKS. 
Telephone: Heckmondwike 499. 


London & Southern Counties Representative 
E. J. Spreadborough, A.|.Mech.E., 
30, Heath Street, N.W.3. 


Telephone: HAM 6037. 


INTERNATIONAL MACHINE TOOL 
EXHIBITION, 1956, OLYMPIA 
JUNE — JULY 6th 
STAND No. 511 
EMPIRE HALL GALLERY 
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( ourteay 
Willenhall Motor 
Hadiator Uo., 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 
operated. KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Buyers’ Guide, listing all the Hoyt products 
and services, 


Kirksite ‘A’ and Plastics: 


Kirksite is specially suitable 

for metal moulds for Polyester 

resins, having a very long life 

under operating conditions with 
Polyesters, whether plain or 
reinforced. 


PRODUCTION RUNS 
OBTAINED FROM 


KIRKSITE 


PRESS TOOLS 


200,000 Petrol tank pressings in 20 gauge steel from one 
KIRKSITE punch, 
60,000 Aircraft jettison tanks in 16 gauge steel! 
20,000 Delivery van sides in 20 gauge steel 


20,000 Runs in aluminium alloy sheet without any appre- 
ciable wear on tools 

$0,000 Special plastic helmets on one set of KIRKSITE 
tools 

25,000 Special rubber parts from a KIRKSITE mould. 


All the above tools were still serviceable. 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5&.W.I5. 
Telephone: VANdyke 6061. 


PLAIN BEARINGS ANTI-FPRICTION METALS 
BRONZES LEAD BRONTZES PUSIBLE ALLOYS, BTC 


Taking the strain! 


Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut. 
That is why engineers use Richards “Hi-Strain’’ bolts 
which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S. 1083 and B.S.S. 

1768 Grade R Quality 45/55 tons tensile. 
Threads to Whitworth B.S.F., U.N.F. 

and U.N.C, 


hi-strain 


BOLTS 


CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: James Bridge 3168 (8 lines) P.B.X. Wires: “Richards, Dariaston."' 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 
Telephone: Hillside 5041 (3 lines) Cables: Tuffiex, Londen 
Telegrams: Tuffiex, Norfinch, London 
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CONCENTRIC 


CORK SEATED 
TAPS 


for Motor Cycles and 
Industrial Engines 


A high standard of design, manufac- 

ture and finish ensures the first-rate 

efficiency of Enots Concentric Taps. 
Being cork-seated they are guaranteed 
100°), leak-proof, prices are moderate 
and deliveries are good. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


DETAILED INFORMATION OF THE FULL RANGE 


. can be found in our Leaflet of Concentric 
Taps and Filler Caps, No. CT 156 which will 
be gladly forwarded on request to :- 


BENTON & STONE LTD. 


& 
ASTON BROOK STREET, 


BIRMINGHAM, 6. 


See our exhibits at the INTERNATIONAL MACHINE TOOL EXHIBITION, OLYMPIA 
22nd June— 6th July on Stand 501, Empire Hali Gallery. 
We are also exhibiting at the PRODUCTION EXHIBITION at OLYMPIA 
on the 23rd May to the 31st May on Stand 302, Grand Hall, Ground Floor. 


LTO, 


Automobile Engineer, March 1956 


— — — — — —— — — — 
M5157 dé )) = 
M9426 M9428 M5538 bis 
- 
TAPS AND 
137 


British Pacents Nos. 


Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 


FOR METAL 


TYPE 1 


(All standard threads) 


FOR DIE CASTING 


TYPE 23 


(All standard threads) 


FOR PLASTICS 
& SHEET METAL 


TYPE 25 


( Special coarse pitch thread) 


A.D. APPROVED 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “‘BARCOL" SALE 


Pectors’ and Dealers’ enquiries to >» Wm. Clark (Spare Parts) Led., 
438 Harrow Read, London, WS. 


MANY ENGINEERS ALWAYS SPECIFY 


MALLEABLE 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


YIELD STRENGTH 20/22 
Tons per sauare inch. 


ELONGATION 6% to 8%. 
BEND 90°. 
BRINELL VALUE 175. 


Write for details 


HALE. HALE timirco pont stot: 


THE. BUSH. PEOPLE 
for NITRIDED 
JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


ig bushes in 
che clues dhe He plate bales 
with British Scandard for 6 limics (8.5.5. 


Established 30 years 


WICKERSLEY 


LAWRENCE Bros. MILLWARD LTD 
ROTHERHAM) 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 


high tensile 
steel bars 


THE PARK GATE IRON & STEEL CO. LTD,, ROTHERHAM 


TELEPHONE : ROTHERHAM 2141 (16 lines) TELEGRAMS ; YORKSHIRE, PARKGATE, YORKS 
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) and Hooke’s Type Universal Joints have a place in every 
industry, They are precision made to combine high load 

carrying capacity with constant reliability over long periods 
of service. Why not write for details today ? 


MOLLART ENGINEERING COMPANY LTD 


KINGSTON BY-PASS + SURBITON + SURREY + TELEPHONE ELMBRIDGE 0033-7 + TELEGRAMS PRECISION SURBITON 
1442 


RUGGED 


METAL 
FRICTION 
MATERIALS 


Second to none for:— 
Operative smoothness 
* Frictional stability 
* Long working life 


fem — 
SMALL & PARKES LTD 


HENDOHAM VALE WORKS. 


ST SWI ViCtore 1845/6 
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AS 
Dependable IDIIGE depend on COLES 


to meet the heaviest demands 


Dodge have a name for dependability and they prize it highly. This 
weighed heavily when they chose their crane—so they chose a Coles. 

Power from the Coles diesel-electric transmission combines high speed 
with the most accurate handling. Slow creeping speeds ensure exact 
positioning, whilst fast acceleration and high maximum speeds make for 
big daily output. 

Coles cranes move swiftly and easily in crowded areas with the greatest 
safety. The cantilever jib passes through low doorways and stacks to 
exceptional heights in narrow aisles. 

Where speed, safety and an infinite range of speeds at the touch of a 
lever is important, men who know cranes choose Coles. 


(o} THE NAME THAT CARRIES WEICHT 


Designed, manufactured and marketed hy 


STEELS ENGINEERING PRODUCTS LTD. 


SUNDERLAND, ENGLAND. [ei Sunderland 56241 UU tines). Grams. Steel, Sunderland. SALBS & SERVICE: BIRMINGHAM; Thorp Street, 5, 
GLASGOW ; 235 Bath Street, C.2. LONDON. 6 Avonmore Road, W.14 MANCHESTER: 153 Oxford Road, |} NEWCASTLE: Brunswick House, Brunswick Place 
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cienlihcally in application 


“LINERTITE” 


cylinder liner joint. Made from asbestos which 
is specially re-inforced with steel gauze. Heat 
and water resisting. Controlled thickness 
throughout for accurate bedding 


for manifold gaskets. Edges burn to conform accurately with 
ports, but will not creep. Inexpensive yet highly efficient. 


SELP-CENTRING 
EFFICIENT CLEARANCE ©] OF 
THREAD CLEARANCE 


WASHERS 


JOINTS 
Any to high No need for ©) | 


hard tightening. Can replace fibre or copper- 
asbestos applications. inside diameter can be 


C 0 0 P | R S MECHANICAL JOINTS LTD. 


Weathershields’ 3-way Lift 


M EKELITE HINGED ROOF VENTILATOR 


INDUSTRIAL ie 


LIGHTING ready for painting and screwing 

- - into position; made to suit 

UNITS any size opening to recom- 

mended maximum of 3’ 0” 

square. Available in Per- 

spex or ina range of attractive 
colours. 


F ull technical date on request. 


For wall, bench or machine mounting. Catalogue sent free on request ‘Phone: 
MID; $876 


MEK-ELEK Engineering Ltd. |. 
17, Western Road MITCHAM, Surrey 307% ame B'hom”* 
QuIPIT, BISHOP STREET, BIRMINGHAM, 5. 


WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


W. C. TOUNGHAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, 5. W.&. TELEPHONE: MACAULAY 2233 (6 LINES) 
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THE PAGES... 


One of the most famous cars in the world—the 


Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for the 
Austin seven in 1922. 


well-loved ‘Baby’ Austin of the nineteen twenties. 


Today AUSTINS, in common with the 
majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicles. 


HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 
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Cellular 
Hard Chromium 


Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


wee CYLINDERS 
»» 900% LONGER LIFE 


Get full details without delay from — 
MONOCHROME LTD. Studley Rd., Redditch, Worcs. 


Telephone: STUDLEY 121/2/3/4 


NEW PROGRESSIVE 
by: offer: a DUAL CONTROL VALVE 


PLASTER MOULD. Dimensional accuracy. ) a voy FOR TRAILER BRAKES 
SHELL MOULD. Superfine finish. 2 FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
AND OTHER. Fine detail & definition. Tel: iodine Grams: FEEJOHN, WEMBLEY 


AD VAN C ED . Consistency. 
PROCESSES. Homogeneous Structure. 


PATTERNS & CASTINGS FOR SPECIALISED PROTOTYPES 
OR REGULAR PRODUCTION. 


Consult: 


UNIVERSAL CASTING DEVELOPMENTS LTD., 
269, ROTHERHYTHE NEW RD., LONDON S.E.16. 
Phone Bermondsey 1337-8. 


Automobile Engineer, March 1956 


3 

3 

= 

yas & yc MOULDS 
GAUGES | pLAsT 

KELLER 
WKING 
HEA pie-s! 

28. STATION RD, ACOCKS GREEN 
ee : to the Trode BIRMINGHAM 27. “an 

144 


Take us fishing, Dad! 


...we can’t damage 
the car upholstery 


It’s made with 


GEON PVC 


Yesterday = when boy met 
dog —seat covers met disaster. There was always a 


threat from old bones, scratches, mud, grease or just 


Evertiex PVC leathercloth by Bernard 
Wardle used as car upholstery material 
Today you’ can specify at the Coventry factory of Carbodies Ltd, 


plain high-spirited demolition. 


leathercloth made with Geon PVC. As more and 
LEATHERCLOTH MADE WITH GEON PVC 


Will not scratch 
Sponges clean in a stroke 


more manufacturers are discovering, PVC leather- 
cloth completely satisfies their requirements and 


increases customer satisfaction. 


Resists heavy wear 


Please write for descriptive booklet No, 116 free on request. 


BRITISH GEON LIMITED 


Sales and Technical Service 
DEVONSHIRE HOUSE PICCADILLY LONDON WI TELEPHONE MAYFAIR 
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AUTOMOBILE 
ENGINEER 


CLASSIFIED ADVERTISEMENTS 


RATE 4d. PER WORD. MINIMUM 4/- 


Each paragraph charged separately. Box number 5 words plus 1/-. Advertisements for the 
April issue should be to hand not later than first post 22nd March 


(No responsibility accepted for errors) 


BALL BEARINGS 
and Roller Bearings 
sizes. Largest stocks, lowest 
day despatch, Claude Rye Bearings, 
Vulham Road, London, W6. Re 
(Ext, 24) (5150 


MISCELLANEOUS 

IND Tunnel, 4 ~4, 65 mph. wind speed 

at 2,000 fan t.p.m., in new condition and 

for immediate delivery. Manufactured by Air 

screw & Jicwood Lid Floor space required 

Com £1,000--no reasonable offer 
refused 

ak to General t, Connaught 

4 Engineering, Send, Surrey (Ripley abt?) 
iS} 


PATENTS 

He Proprietors of British Patent No. 679892 

dated the 20th September, 1950, relating to 
“Usiversal Couplings for Shafts,’ are desirous 
of entering into an arrangement by way of 4 
licence or otherwise in reasonable terms for the 
purpose of exploiting the above Patent and 
ensuring its practical working in Great Britain 
Alt enquiries to be addressed to 


I ERON ROGERS & COMPANY, Bridge 
House, 181 Queen Victoria Street, London 
ECA (5148 


ue Proprietor of British Patent No, 660670 
entitled “Improvements in Differential Devices 
for Motor Vehicles,” Offers same for licence or 
otherwise to ensure its fy working in Great 
Britain uiries to er, Stern & Cariberg, 
Chrysler , New York 17, N.Y., U.S 

(5144 


THe Proprietor of British Patent No. 719486 
being « trake for private and commercial 
vehicles entitled “Concentric Cam,” offers same 
for licence or outright sale, to ensure the practical 
working of same in Great Britain inquire, 
Re-lined Brake Drums Lid., 76 Stoke Newington 
High Street, N.16, (5037 


SERVICES OFFERED 
DP Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects. Norris Br re Led, 
53 Victoria Street, ~sWi. T 
S444 


SITUATIONS VACANT 
The engagement of persons anowaring these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., the applicant is @ man aged 
18-64 or a woman aged 18-59 inclusive, unless he 
or she or the employer is excepted from the 
provisions of The Notification of Vacancies 
Order 1952 


I ABORATORY Test Assistants, d 22-30 
4 required for Electro-Mechanical Laboratory 
Successiul applicants should be above O.N ( 
standard and have had practical experience of 
test-bed and laboratory test methods Work 
would be mainly on the development and charac 
teristic testing of small carbons and sintered 
metal components for a wide range of electrical 
equipment and machines. Write, giving all rele 
vant personal details to the Staff Manager, ‘The 
Morgan Crucbile Co. Battersea Church 
Road, 8.W.11 (5145 


WORKS Superintendent required for modern 
factory, Hertfordshire. Fully experienced 
line production machines producing automotive 
transmissions. Previous practical experience in 
automotive industry highly desirable, Four figure 
sulary Write, stating fullest details of back 
round and present salary, to Box T.795, c/o 
Streets, 110 Old Broad Street, B.C.2. ($120 


PATENTS Assistant is wanted for a future 
with Ford. By future we mean a job in which 
your salary increases with your merits You 
need not be « qualified Patent Engineer, but you 
should possess sound mechanical engineering 
knowledge and experience of patent procedure 
Add to this a good generel knowledge of auto 
mobile engineering and for preference 4 reason 
able acquaintance with French and German, and 
ou have the right mixture. Apply tw Salaried 
‘ersonnel riment, Ford Motor Compeny 
ssex, quoting reference 

126 


SITUATIONS VACANT 

TECHNICAL Assistants required for Design 
and Development work on cars and Land 
rovers. Permanent, progressive and pensionable 
positions for suitable applicants with some 
previous industrial experience and H.N.C. or 
equivalent. Yor further information or interview 
please write with full particulars to the Labour 
Manager, The Rover Co. Ltd Lode Lane, 
Solihull, Warwickshire (5146 
SSISTANT Production Officers required by 
Ministry of Supply, London H.Q., to progress 
production and supply of motor vehicle spares 
and components, Qualifications——British of British 
parents. Recognized engineering apprenticeship 
Good knowledge spangilogts re of these stores, 
materials and methods involved O.N.C. of 
appropriate City and Guilds Final or equivalent 
desirable. Salary within £720 (age 30)--£850 pa. 

Application forms from A.B.141, Lon 
Appointments Officer, Ministry of Labour and 
National Service, 1-6 Tavistock Square, London, 
($147 
E NGINEERING Graduate required. Age 23-26 
4 Opportunity for gaining experience in auto- 
mobile field with occasional overseas trips. Some 
machine shop or assembly knowledge would be 
an asset and been interest in cars essential. This 
work is closely associated with production 
development in a large engineering organisation 
north of London. It is not a back room job and 
it does offer promotion according to ability, after 
about 4 year to acquire executive experience 
Starting salary £600/£800 PLA Write Box 
1.905, c/o Streets, 110 Old Broad Street, Osi 
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PRECISION 
PARTS 


Made to customer’s specification in any 
quantity. 

For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
procass .. . consult the specialist machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


SITUATIONS VACANT 
QENIOR Draughtsmen are required by well- 
*? known firm of Commercial Vehicle Engineers 
in Lancashire for chassis layout work; applicants 
should preferably have had experience in this 
class of work. 
A VEHICLE Inspector is also required for 
final examination and passing out of assembled 
chassis and completed vehicles before delivery; 
previous experience of this class of work 
essential, 
APPLICATIONS, giving details of experience 
and salary required, should be made to 
TKINSO> ICLES LTD., Winery Lane, 
Walton-le-Dale, Preston, in writing in the 
first instance. (5149 


SENIOR Designer required for entirely new 
»” project relating to road transport vehicles 
This is an exceptional opportunity for a young, 
energetic and versatile Designer to join the 
Project Office of an old-established company 
The position is open only to high class mechanical! 
designers with a flair for invention and origin- 
ality. Experience should preferably include one 
or more of the following: 

H'c# speed 1.C. Engine design, aero or car 


H'¢# speed diesel engines 


AIRCRAFT gas turbines or automobile trans- 
mission system 

APPLICATIONS with full details of qualifica- 
tions and past experience to Reference “634,” 

Technical Personnel Manager, Box 0313, c/o 

Automobile Engineer. (S152 


A FUTURE with Ford 
WANTED Men of Quality 


ETERMINED to maintain the highest repu- 
tation for quality, we invite applications from 
qualified automobile and mechanical engineers to 
join our lity Control staff Design and 
Experimental Engineers, Production and Works 
Engineers will be welcomed. The sc of their 
experience wil! be both challenged and e¢ ded 
as the company expands its manufacturing 
activity 
MEN with at least Higher National Certificate, 
aged from 35 to 45 and keen to make their 
mark have the basic requirements. They must 
be prepared to learn new techniques fast. In 
return they will find us top quality employers. 
From pay to pension, Ford is In the first flight. 
Why not forge ahead with Ford? The address 
is Salaried Personnel Department, Ford Motor 
Company Limited, Dagenham, 
quote reference QCA/2. 
a IG and Tool Draughtsmen. 


TH Rootes Group Truck Plant, in the process 
of an extensive expansion programme, invites 
applications from Jig and Tool Draughtsmen to 
join their team on a wide variety of work. 
XCELLENT working conditions with an 
4 attractive salary scale, and Staff Pension 
Scheme facilities 
LEASE apply in writing to the Secretarial 
Department, Commer Cars Litd., Biscot 
Road, Luton 
FENGINEERS required by Ministry of Supply, 
4 Fighting Vehicles Research and Development 
Establishment, near Chertsey, Surrey, for experi- 
mental design and development of wheeled 
vehicles and trailers. Sound knowledge of current 
engineering practice required Quals:—Higher 
School Certificate (Science) or equivalent but 
povceceiee of a degree or H.N.C, (Mech.) may 
an advantage. Appointment as Experimental 
Officer (min, age 26). Salary within range: £745- 
£920. Application forms from ‘LLNS. 
Technical and Scientific Register (K), 26 K 
Street, London, 8.W.1, quoting C133/6A/EX. 
(S157 
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[DR4UGHTSMAN with Jig and Tool experi- 
ence. Good opening for young draughtsman 

to Re further experience 

F VE-DAY week Canteen facilities. Easy 
access to City Transport. 

PPLY: Personnel ensue. Norton Motors 

Limited, Bracebridge Street, Birmingham, 6. 


5158 
WANTED 
[) RGENTLY required, a Heenan and Froude 
’ Dynamometer, type DPX2 or DPX3. ’ 
stating price, to 0383, c/o Aut 
Engineer. (5154 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 


Phone: Bingiey 2226 & 2351 
Grams: *Circlips Bingley’ 


Visit Stand Wo. 0.218, B.1.F. Birmingham. 


CIRCLIPS 
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WIRE 


THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 23556 


Research and Engineering Department 
require the following Technicians:— 


AUTOMOBILE COMPONENT 
ENGINEER 


ASSISTANT DEVELOPMENT 
ENGINEER 
DESIGN & DEVELOPMENT 
ENGINEER 
RESEARCH ASSISTANT 


Applications are invited from persons 
a are apprentice trained and/or 
with engineering degree or H.N.C., 
(Mechanical Engineering) and with 
considerable experience in design 
and testing. Good salary according 
to experience and qualifications. 


Applications by letter only giving full details of 
age, experience and qualifications to Personne! 


Manager, 
GIRLING LTD., TYSELEY, BIRMINGHAM 


FOR PRESENTATIONS 


For Sale 
40 ft. Drying Oven with conveyor 


Ballard Gas Heated Conveyor Drying Oven suitable for stoving all kinds of metal 
components, such as refrigerator casings, motor vehicle parts and long runs of 
components dipped or sprayed with stoving paint.—other drying operations on 
large batches. 

Heating chamber 40’ 0” = 12’ 0” wide x 4 0” high « 6'0” from ground level, 
inclined entrance and exit. Exhaust ducting. 

Endless chain conveyor in guides connected with tubular carrier bars, approxi- 
mately 2’ 3” centres for supporting work. 

Gas heating chamber 7’ 0” long x 3’ 6” wide « 4 9 high. 

Thermostat and thermograph recording apparatus. 

Suitable for continuous work at a temperature of 350 degrees F. 

Complete cycle of operations in 12 minutes. 

Floor space 64’ 0” long x 12’ 6” wide = 12’ 0” high. 

All electrics for 400 volts, 3 phase, 50 cycles. 

Can be seen by appointment in South Wales. Immediate delivery 


F. J. Edwards Limited 


359-361 EUSTON ROAD, LONDON, N.W.1 
AND 41 WATER STREET, BIRMINGHAM, 3 


Tel: EUSton 4681 & 3771 
Tel; CENtral 7606-7 


METAL TRAYS 


CHRONOGRAPH Standard sizes or 


@ THE WATCH WITH ee have a number of vacancies for 
A 100 USES... 


WM. HURLOCK JNR. LTD. CHASSIS DESIGNERS 
5-7, Kingson Hill, Kingston-on-Thames AND 


protected, shock-protected, KINgston 4526-7-8 SENIOR DRAUGHTSMEN 
Men experienced in goods and passen- 
with stop watch yo has ger vehicle design are invited to apply. 
an ses ideally suited to alle 
ta tadusery. Podels sent Salary up to {850 p.a. 
PENSION PAYMENT POR 
SCHEME OVERTIME 


on approval. 
LET US SUITABLY 

° Applications should be addressed to Chief 

Draughtsman. 


AVELING-BARFORD, LIMITED 
GRANTHAM 


have vacancies in their expanding 
Drawing Office for 


Designers and Drovghtsmen 


ENGRAVE IT .. 
PRESTONS LTD  Precision-warches 


DEANSGATE BOLTON Tel. 8676/7 


COTTON BAGS 


FOR SPARE PARTS Etc. 


to work on earthmoving equipment, 
excavators and contractors’ plant, 
Some knowledge of this class of 
work is desirable but not essential, 
Experience on heavy automotive 


FOR 
VALUATION & SALE 
Or 


INDUSTRIAL PROPERTY 


Walter H. Feltham & Son Ltd 
imperial Works, Tower Bridge Road 


work would be an advantage. Appli- consult 
cations should be addressed to Tne CHAMBERLAIN & WILLOWS 


Personnel Manager. 23, Moorgate, London, £.C.2 (MET. 8001) 


Telephone: HOP 1784 
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A-TENSION 


Not even a guardsman jumps to it like a 
spring made by Lewis of Redditch. 
We've spent over thirty years making 
them and every one has been designed 
to do a specific job as well as it could 
possibly be done. It’s becoming 
a habit for progressive engineers to 
call us in at the design stage. 


LEAVE /T wis 
REDDITCH 


SPRING CLIPS 
SWORK, WIRE FORMS 
VOLUTE SPRINGS 


ow 


To help your design department: 
The Lewis Spring Company offer 
a 40-page booklet on spring 
design, full of technical data, 
2/6 post free. 


THE LEWIS SPRING CO. LTD. s 


RESILIENT WORKS, REDDITCH 
Telephone: Redditch 720/1/2 


London Office: 321, High Holborn, London, W.C.1. Tel.: London, Holborn 7479 & 7470 
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Cutting a Dash... 


Or rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attractive overall design, combined 

with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


component which will indeed “ cut a dash”. 


UE MEMBER OF CONSOLIDATED 2INC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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Crankecase sand-cast in 

aluminium alloy for 450 b.h.p. 
diesel engine suitable for railcar 
applications, By courtesy 

of Mesers, Davey, Paxman & Co, Ltd, 


You get more than a casting from 


A plan is the link between past experience and future efficiency. 
Birmal can be called upon at the planning stage, and will pro- 
vide the lessons and benefits of fifty-three years of casting 
experience. 

Birmal service includes advice on the selection of materials and 
casting processes, a wide choice of specifications and foundry 
workshop co-operation, 

Birmal supply aluminium and magnesium castings in the sand, 


gravily die and pressure die casting. 


Birmingham Aluminium Casting (1903) Co. Ltd. 
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